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Points of view 


THE International Radio Consultative Committee (C.C.I.R) is one of two 
committees (the other being the C.C.I.T.T) which advise the Inter- 
national Telecommunications Union (I.T.U). The role of these Com- 
mittees is purely consultative, the C.C.I.R advising on the technical state 
of the radio art. 

Although much of the work carried out by the C.C.I.R is what might 
be regarded as of a routine nature, nevertheless the role which it fills is 
of vital importance as radio communication transcends national 
boundaries. Standardization on codes and techniques of operation in 
their broad aspects is therefore essential if equipment manufactured in 
different countries is to be capable of compatible operation. This applies, 
of course, particularly to HF point to point communications. 

However, the C.C.I.R, particularly in its international aspects, has a 
further important function in that it provides a forum for the exchange 
of new thinking in the radio field, permitting a common outlook to be 
established very much more rapidly than would otherwise be possible. 
This shows to best advantage where agreement on a new technique is a 
prerequisite to widespread development. Two typical examples occur 
in the field of marine communications. The first was at the VIIIth 
Plenary Assembly in Warsaw in 1956, where the essential technical 
characteristics of VHF communications for ship-to-shore and inter-ship 
communication on an international basis were agreed. This agreement 
led to an administrative conference at The Hague in 1957, at which 
specific frequency allocations were made. These conferences have pro- 
vided the conditions necessary for the growth of maritime traffic using 
the VHF frequency bands. Similarly at the [Xth Plenary Assembly at Los 
Angeles, in April 1959, the essential characteristics for single sideband 
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operation in the MF and HF bands were agreed, thus paving the way for 
a gradual move to SSB operation in the maritime field. 

While, therefore, the C.C.I.R performs valuable functions in deter- 
mining the best technical standards which are reasonably attainable at 
any point in time, nevertheless the results of their work must be applied 
with caution in certain fields, as the C.C.I.R inevitably must recommend 
techniques which are suitable for the most advanced applications of 
radio. For highly developed parts of the world, such as Europe and the 
United States, densely populated areas are separated by reasonably short 
distances, calling for high capacity point-to-point systems which, in 
total, cover long distances and must have the highest performance 
attainable. 

There are nevertheless many other regions where the need for fixed 
communications is great and where existing facilities are either non- 
existent or far below a reasonable minimum level both in numbers and 
performance. It is not always economically practicable to replace these 
in One operation with systems of the highest capacity and performance 
standards. If the replacement networks are to be economically viable it 
is necessary to move forward a step at a time, and while it would be 
foolish not to keep an eye on the ultimate pattern of communications 
development, it is equally unwise in all cases to specify systems ‘in 
accordance with C.C.I.R recommendations ’. To do so will be to call for 
a system costing perhaps many times the amount required to provide a 
communications system in keeping with the foreseeable requirements. 

It is also important to remember that the fundamental C.C.I.R concept 
of a communications system is a long distance communications circuit. 
In deciding whether to apply the recommended standards of perform- 
ance, a realistic assessment of the probability of the projected network 
forming part of an international system, ultimately extending over 
thousands of miles, should be made. Where, over the contemplated life 
of the system, this is not likely to be required, considerable savings in the 
systems cost are possible by the acceptance of relatively small reductions 
in performance with, often, consequent improvement in the overall 
reliability of the system. 





The History of the International 


Radio Consultative Committee 


J. A. SMALE, C.B.E, A.F.C, B.Sc, M.I.E.E 


1 THE FIRST MEETING 

THE International Radio Consultative Committee was set up following 
the International Radiotelegraph Conference of Washington in 1927. 
Similar Committees under the auspices of the International Telegraph 
Union were already in being for telegraphs (C.C.I.T) and telephones 
(C.C.I.F) and these have been recently amalgamated into a single en- 
larged Committee (C.C.I.T.T). The Radio Committee was established to 
study technical and related questions which concern international radio 
communication and to give its opinions on those questions. 

The American countries had shown little interest in C.C.I.T and 
C.C.I.F but in view of the world-wide effects of radio, the U.S.A in par- 
ticular was well represented at the first C.C.I.R plenary meeting which 
was held at The Hague in 1929, and was influential in its deliberations. 
This first meeting was certainly international in character, as it brought 
together the North American and European countries, but it was not 
particularly representative of the whole world. Fifty countries were 
represented, of which twenty-one were European. There were 200 dele- 
gates, half of whom came from France, Germany, Great Britain, The 
Netherlands and the U.S.A. Delegates from the C.C.I.T, C.C.I.F and the 
Bureau of the Telegraph Union itself were represented, also U.R.S.I 
(International Scientific Radio-Union) and U.I.R (European Broadcast- 
ing) were also present. 

Naturally a great deal of time was spent discussing organizational 
matters. In the light of subsequent events, some of the decisions were 
curious and seemed to result from a fear in certain quarters that C.C.I.R 
would acquire too big a scope and influence. Apart from whether or not 
it had a mandate from the Convention to do so, the Committee decided 
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that it was unnecessary to follow the pattern of C.C.I.T and C.C.I.F and 
have a permanent secretariat, or to have committees of reporters or 
Study Groups to carry on the work in between plenary meetings, and the 
Bureau of the I.T.U was left with the task of centralization and publica- 
tion of documents, and of handing over to the administration responsible 
for the next meeting. 

Although, at first, representation of a number of international organi- 
zations, U.R.S.I, U.I.R Aeronautical, Police, etc., were agreed, it was 
eventually ruled out on the basis that such representation was not 
specifically provided for in the Convention. The real reason was, perhaps, 
because the list of proposed organizations became unwieldy (for 
example, the U.S.A proposed the Institute of Radio Engineers as an 
international body). 

The general idea was that C.C.I.R should study technical but not 
scientific questions ; at one stage it was suggested that such subjects as 
fading, directive effects, skip distance, and atmospheric disturbances 
were scientific and more appropriate to U.R.S.I. Thus, compared with 
present-day programmes of technical questions, the one presented to the 
first C.C.I.R was modest. 

A number of matters were agreed upon, however, including : 

1 The procedure for notification of frequencies to the Berne Bureau of 

the I.T.U. 

2 The means of expressing the power, and the radiation power, of a 
transmitter. 


3 The bandwidth occupied by transmitters for various services. 

4 The separation of notified frequencies (5 kc/s was recommended). 
5 The classification of waves. 

6 The suitability of frequencies for various distances. 


Frequency stability and the accuracy of measurement were also dis- 
cussed but the figures recommended were extremely modest compared 
with those which could already be accomplished at that time. In this, 
and in most other recommendations for improvement, vested interests 
have always had an important influence. The cost of new and improved 
equipment is, of course, also an important consideration for many. 
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In the interests, mainly of the aeronautical service, a recommendation 
was made to limit the power of medium-wave broadcasting transmitters 
to about 100 kW in the European region. There was also an unsuccessful 
attempt to lay down rules, applicable in all countries, regarding the 
licensing of amateurs ; the idea appealed to European countries but the 
North American countries, having perhaps a different conception of the 
functions of amateurs, considered the matter was national or at most 
regional. 

A very tentative approach was made to the tricky subject of efficient 
utilization of frequencies and the elimination of non-essential transmis- 
sions, a subject towards which a great deal of later work has been 
directed. 

Some attempts were made to obtain recommendations for the alloca- 
tion of frequencies, particularly for aeronautical and broadcasting 
services, but the Committee decided it was not competent under the 
Regulations and passed the matter to the next International Conference, 
held at Madrid in 1932. 


2 SUBSEQUENT MEETINGS 
After the first meeting at The Hague, one was held at Copenhagen in 
1931, followed by an International Conference in Madrid in 1932. There- 
after a three-yearly pattern was followed until the outbreak of war : 
IIIrd Assembly Lisbon 1934. 
IVth Assembly Bucharest 1937 (which was advanced to precede the 
Cairo Conference in 1938). 
Then followed a gap of eleven years until, following the Atlantic City 
Conference of 1947: 
Vth Assembly Stockholm 1948. 
Vith Assembly Geneva 1951. 
(This was to have been in Prague in 1950.) 
ViIth Assembly London 1953. 
VIlIth Assembly Warsaw 1956. 
IXth Assembly Los Angeles 1959. 
The first two meetings produced 50 Recommendations. The third 
meeting at Lisbon added 25 but was able to eliminate 31 of the previous 
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50, some 20 of these having been carried into the Radio Regulations by 
the Madrid Conference 1932 and the remainder replaced by new recom- 
mendations. This revision of Recommendations is a feature of C.C.I.R 
work and although the original object was to assist in refining the 
Regulations themselves, the Recommendations serve as valuable guid- 
ance for many years before they crystallize into Regulations. 

The scope of C.C.I.R work steadily broadened during pre-war years. 

The subject of Propagation was first mentioned at the Madrid Con- 
ference and appeared in the Recommendations of the Lisbon 1934 
meeting. Field strength curves were given, in a very guarded manner, as 
a guide. The ‘Eckersley Diagrams’, world contour maps of maximum 
density in the Ionosphere, appeared despite the warning that those pub- 
lished constituted an extreme simplification of a very complex state of 
things. 

Naturally enough, great caution is exercised in the preparation of 
Recommendations as they have a great deal of influence without being 
actually mandatory. But the approach to SSB at the Bucharest meeting 
in 1937 was curiously cautious, in that practical possibilities were stated 
at that time to be limited to frequencies below rookc/s and it was 
questioned whether such sideband suppression as was obtainable at 
higher frequencies would procure sufficient benefits. 


3 POST WAR 
Decisions of the Atlantic City Conference in 1947 altered the pattern of 
the C.C.I.R most markedly. Due to the lapse of eleven years since 
Bucharest 1937, and the enormous development of radio during the war 
years, there was an entirely new outlook on frequency allocations and 
the resulting redistribution of frequencies could only be made to work 
if there was international agreement to a number of technical improve- 
ments already known and a serious attack made on the problem of a 
much more economical utilization of the frequency spectrum. The 
Atlantic City Conference not only asked the questions but it provided 
for more effective means of studying them. It authorized C.C.I.R to 
appoint a Director, a Vice-Director (specializing in broadcasting), and 
a specialized Secretariat. Such an organization became essential because 
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the most important authorization was the establishment of international 
Study Groups with appointed Chairmen to carry on the work of the 
C.C.I.R between Plenary Meetings. 

The next meeting of the Committee at Stockholm in 1948, therefore 
had a big organizational duty in addition to the accumulated technical 
work. Consequently it was a pity, though perhaps natural enough at 
that time, that international politics should invade the C.C.I.R, and that 
so much time had to be spent on objections, counter proposals and reser- 
vations from the Eastern bloc countries. Although no technical proposals 
were received from these countries, everything of an organizational 
character was discussed at length and carried to the vote, the somewhat 
monotonous results of which were followed by reservations. The use of 
Russian as a working language of the meeting, the voting procedure 
itself and the validity, under the Regulations, of any technical recom- 
mendations that were put forward by the meeting, were certainly 
interesting, and occasionally amusing topics, but they took up valuable 
time and consequently many of the technical recommendations were too 
rushed at the end of the meeting. This feature continued in meetings 
subsequent to Stockholm but gradually the time spent on it diminished, 
and technical contributions became more internationally representative. 

The Stockholm 1948 meeting set up 13 Study Groups and distributed 
to them the work on hand. Television made its first appearance mainly 
on the question of interference ; Propagation of Waves was divided into 
three groups, Ground Wave, Tropospheric and Ionospheric ; Single side- 
band Broadcasting showed promise at that time but seems to remain one 
of the C.C.I.R failures. The peculiar requirement of Tropical Broad- 
casting (first recognized at Atlantic City) received a study group of its 
own. Teleprinter and Phototelegraphy on radio circuits came into the 
C.C.I.R field. These latter subjects and others concerning Radiotelephony 
were in due course handed over to mixed Committees C.C.I.R/C.C.1.T 
or C.C.I.R/C.C.LF. 

By the Geneva 1951 meeting the growth in international exchange of 
broadcast programmes was such that the C.C.I.R widened its net to 
include sound recording standards. By the London 1953 meeting the 
exchange of television programmes had become an established fact and 
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was included in the field of study. Another important addition was the 
study of Wide-band Radio Relay Systems which had by then become 
international in character. 

With the advent of the Warsaw 1956 Meeting, the interest in C.C.I.R 
work had grown tremendously and the documentation had reached such 
proportions that a resolution was adopted to reduce it, even at the 
expense of eliminating the more theoretical contributions. Approxi- 
mately 8% recommendations were issued at Warsaw compared with 58 
at London and 50 at Geneva. Of these, some 40 were revisions of previous 
recommendations but 43 were new ones, of which about half covered 
Radio Relay Systems. More than double the number of reports were 
issued compared to previous meetings. (These reports are generally 
guides to future action and study in cases where firm recommendations 
are not yet possible.) 

The comparatively new technique of ‘scatter’ propagation increased 
in interest and Warsaw initiated a new Study Programme on tropo- 
spheric scatter. 

C.C.I.R has been blamed for a plethora of platitudes and indeed War- 
saw did produce one classic example in connection with tropical broad- 
casting, stating that the frequency used should always be as near as 
possible to the optimum working frequency in order to provide as good a 
signal as possible. But as gold is not found in solid bars, so wisdom is 
often concealed in a welter of words. 

The latest meeting at Los Angeles in 1959 and the present position 
of C.C.I.R work, is the subject of this special issue of Point to Point 
Telecommunications. 
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The [Xth Plenary Assembly 
ofthe C.C.IR 4. J. WHEELDON, M.A, A.M.LE.E 


WITH the increasingly widespread use of radio as a means of communi- 
cation and for broadcasting, the C.C.I.R has increased steadily in 
importance since the first Plenary Assembly was held in 1929. Although 
the initial incentive came from the need to standardize characteristics 
for long distance HF communications systems, the evolution of high 
capacity systems using microwave.radio relay equipment as the bearer 
has led to a need to standardize characteristics for line-of-sight and 
scatter systems as well. Similarly, the means thus provided for the 
exchange of sound and television programmes has brought about a 
desirable (but at present unfulfilled) need for standardization of the 
major television parameters. 

As a result the C.C.I.R Assembly is becoming quite a sizeable affair 
and the field of study very broad, as the reviews of the individual Study 
Groups indicate. At Los Angeles in 1959 some 300 delegates from 36 
countries assembled for the IXth Plenary Assembly. As was to be ex- 
pected, large delegations were present from the major European 
countries, and a noteworthy feature of the 1959 Conference was the 
interest now taken by the Americans in some aspects of C.C.I.R work 
which previously they were inclined to ignore. This is particularly true 
of the radio relay Study Group, and the interest that was taken is a 
measure of the influence which the C.C.I.R now exerts in the system 
planning departments of many of the world’s telephone and telegraph 
administrations. 

The number of delegates, and the field of study, has become so large 
that it is impractical to expect a great deal of purely technical progress 
during the period of an Assembly. The role it can now best fulfil seems 
to be the achievement of compromise between previously stated views 
which perhaps differ widely. Also, English is becoming the primary 
working language of the Assemblies. The fact that French remains the 
official language does tend to take up additional time in that the English 
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and French versions of the Assembly documents must be exact, and a 
considerable load thus falls on the Drafting Committee. These considera- 
tions have led to the holding of Interim meetings to review and prepare 
the ground for the main Assembly, and several study groups met in 
Geneva, and one (Study Group XI) in Moscow, in 1958, for this purpose. 

The detailed outcome of the Conference is reviewed in later articles 
devoted to individual Study Groups. However, it seems appropriate here 
to touch upon the salient features of the work of the Assembly, as it 
appeared to one who was present. As the Assembly is essentially a 
working Conference, such a picture may perhaps be a little out of pro- 
portion, since it is only possible to participate in the activities of, at 
most, a few Study Groups. 

The main work of Study Group I was devoted to improving the 
utilization of the frequency spectrum still further, by improving fre- 
quency stabilities and reducing unwanted radiations. A revised table of 
frequency tolerances for various services was prepared, and this will 
doubtless have wide repercussions, although in many cases these are still 
modest by comparison with readily attainable performance standards. 
(The table is reproduced in the main report.) 

Study Group II activities were dominated by domestic receiver prob- 
lems ; many of the receivers used for commercial services are now so 
good that there is little improvement that can be brought about by the 
standardization of purely receiver characteristics. This is not to say that 
improvements in system design will not still have an impact on receiver 
design, but such improvements are likely to be the outcome of the work 
of Study Group III. (There is much to be said for some form of amalga- 
mation between Study Groups I, II and III, as there is considerable 
overlap in the work of the three groups.) 

With some hesitation it was agreed to telescope the many group III 
questions and study programmes on the reception of fading telegraph 
signals in the presence of noise into a single comprehensive programme. 
It is hoped that this will assist contributions to our knowledge on this 
wide problem. In the telegraph field, perhaps the most topical work con- 
cerns automatic error correction on HF telegraph circuits. The United 
Kingdom proposals to ensure unambiguous phasing of traffic under all 
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conditions were framed as a result of experience under operating 
conditions *. However, the technique is advancing so rapidly that unfor- 
tunately agreement could not be reached on the incorporation of these 
requirements into a formal Recommendation, although it was accepted 
that they may well become inevitable. However, reference was made in 
the recommendation to a report setting out the characteristics which the 
U.K and some others felt must eventually be adopted. 

A number of other matters affecting Study Groups I and II and also 
IV, V and VI were considered by III. Among these was the elimination, 
as a long-term matter, of the present practice whereby traffic modulation 
sense is reversed above and below 10 Mc/s. This gives rise to endless 
confusion when multi-channel traffic is carried on an HF system, and 
elimination would simplify phasing and routing problems, especially for 
automatic high-speed circuits. Improved reliability can be obtained by 
avoiding the need for AFC circuits in the receiver. This demands much 
improved oscillator stability at both transmitter and receiver, and is 
therefore a long-term programme. But a start must be made somewhere, 
and transmitter stability seems the key factor, as without it no progress 
can be made. 

Steady progress was made by the three Propagation Study Groups. 
Some of them compiled reports of particular value to the non-specialist. 

Detailed improvement, and a change to the standard frequency and 
time signal programmes was advocated, and a move is to be made to 
establish a few highly accurate low frequency transmissions (probably 
using existing transmitters with improved drive equipment). 

Undoubtedly it was Study Group IX who stole the limelight at Los 
Angeles. An enormous programme of work was undertaken and the 
outcome is the rationalization of almost every factor involved in the 
construction of international radio relay communication networks. Such 
standards are important for the larger systems, but only because they 
assist in the establishment of such networks, but because they tend to 
give rise to standardized equipments having very wide application. As 
the cost of developing the more sophisticated designs is very consider- 
able, this will permit the more effective utilization of development 
resources. 
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The Study Groups concerned with Broadcasting (X, XI and XII) seem 
unable to make much progress, and comparatively little in the way of 
concrete recommendations was achieved. The problems are rather in- 
tractable in view of the large investment in domestic receivers that is 
involved, and progress towards standardization at this late stage is bound 
to be slow. However, the rewards of standardization are obvious, and 
there is a great desire to achieve it, particularly in the sphere of colour 
television in Europe. 

In a quiet way, Study Group XIII has been achieving considerable 
success in recent times. In the maritime field, international agreement is 
an essential precursor of widespread development, and the success at 
Warsaw in agreeing standards for maritime communication in the VHF 
bands was followed at Los Angeles by agreement which will permit an 
orderly absorption of SSB techniques, used successfully for many years 
in the HF fixed communication services. 

It is perhaps not too much to say that the extent to which the 
standards recommended by the C.C.I.R are put into practice depends, 
at least to some extent, on the manner in which the information is 
presented. Over the years, a highly stylized presentation has been evolved 
for C.C.I.R documents which, it must be admitted, is difficult for a new- 
comer, or indeed for the casual enquirer, to follow. While it is highly 
desirable for each document to be complete and self-contained, there is 
no doubt that there is, in the words of information theory, considerable 
redundancy. Thought should be given to this aspect because the needs of 
the casual enquirer must be considered if the views expressed by the 
C.C.I.R are to have the widest currency. Closely related to this is the 
arrangement of the Green Book itself. Here again, it is difficult to find 
one’s way about. This point is recognized, and the IXth Assembly docu- 
mentation will be laid out to provide for much easier reference. 

Over the years there have been changes in emphasis of certain aspects 
of the C.C.I.R’s work as new applications of radio arise and earlier ones 
lessen in importance. A case in point is the development by 1953 of VHF 
and microwave links as a potential means of high capacity trunk tele- 
phone circuit provision, demanding special consideration if the problems 
involved were to be solved in timely fashion. A further case arose at Los 
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Angeles in that artificial satellites have come into existence since the 
Warsaw Assembly in 1946. These give rise to problems widely different 
from those existing in terrestial mobile applications, and separate con- 
sideration is necessary if the C.C.I.R is to advise the I.T.U on the steps 
needed to permit orderly development in this new field. At the same time 
it had become evident that the dividing line between ground-wave and 
tropospheric propagation was becoming increasingly artificial. Accord- 
ingly, the existing Study Groups IV and V, one dealing with ground-wave 
and the other with tropospheric propagation, were merged at Los 
Angeles into a single Study Group V, dealing with all aspects of propaga- 
tion which include the effects of earth and troposphere. The Study Group 
to be formed to consider space communications questions was, therefore, 
given the vacant number, IV, with a mandate to consider Space Systems, 
and including the study of technical questions regarding systems of 
telecommunications with and between locations in space. 

In a similar fashion, video recording techniques have now developed 
to a point at which the international exchange of programmes can now 
easily take place. The terms of reference of Study Group X have there- 
fore been expanded to include such techniques in liaison with Study 
Group XI. 

A report on the Los Angeles Assembly would not be complete were it 
not to note the increasingly effective international co-operation on a 
technical level which is being achieved. Whatever political difficulties 
exist in the wider sphere, when it comes to technical matters affecting 
mode and standards of operation, there is no doubt that there is an in- 
creasing degree of co-operation between Western and Eastern nations. 
While this co-operation is not complete (there were a number of occa- 
sions on which reservations were entered by members of the Eastern 
bloc countries), nevertheless surprisingly little time was wasted over 
procedural matters and a lot of good work was achieved. 


Reference 
1E. G. Copper: ‘Some Operational Considerations Affecting the Use of Automatic Error Cor- 
recting Equipment on HF Telegraph Networks’. Point to Point Telecommunications Vol. 
3, No. 2 (1959). 
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Study Group Reviews— 


INTRODUCTION 


THE GENERAL BACKGROUND leading up to the work of the C.C.I.R is 
dealt with elsewhere in this issue and therefore the treatment of the 
work of individual Study Groups which follows is on a strictly factual 
basis. 

The C.C.I.R carries out its studies in response to formal Questions 
which are normally posed at one of the Plenary Assemblies (Questions 
can be included in the programme at any time provided they are spon- 
sored and supported by at least twelve members). Where the Question 
covers a wide field, it is usually supported by one or more Study Pro- 
grammes which set out scope of the work to be carried out in greater 
detail. 

The outcome of the study can be in one or more of three forms: 

1. A Recommendation. This is normally prepared when the programme 
of work has been completed, thus terminating the study. However, it 
may be advantageous to prepare a recommendation even when the study 
is not complete, or on an aspect of the work, and this can lead to modifi- 
cation at a later Plenary Assembly. 

2.A Report. A partial answer to a problem is often given in the form of a 
report. This is particularly useful when it is not possible to set out the 
results of study in succinct form. 

3. A Resolution. Used when the C.C.I.R suggests or requests action from 
another international body. 

Questions, Study Programmes, Recommendations, Reports and Reso- 
lutions are all numbered in order of issue, and therefore the programme 
of study of any one Group will cover a number of topics in no apparent 
relationship to one another. Further, when the text of any document is 
changed, it is given an entirely new number in the series. This certainly 
avoids risk of confusion in that there is no possible ambiguity of text, 
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but although a certain amount of cross referencing is provided, it is on 
occasion difficult to find a recommendation on a given topic, or even to 
find which documents relate to any given study group. 

In the reviews that follow we have, in order to cater for the largest 
number of readers, endeavoured to do three things: 

(1) to include in our comments the whole field of study covered by 
the Study Group for those who are not familiar in detail with mat- 
ters now under consideration 

(2) to deal at greater length with the specific outcome of the Los 
Angeles Conference in terms of new recommended practices and 
modifications to existing recommendations 

(3) to mention, more briefly, the new Questions and Study Pro- 
grammes which it was decided to study between now and the Xth 
Plenary Assembly in New Delhi in 1963. 

It has proved possible to present in some detail both new and revised 
recommendations which were accepted at Los Angeles and also to touch 
upon the more significant points of existing recommendations. The 
treatment of Questions, Study Programmes, and in particular, Reports, 
has of necessity been more restricted, and the aim has been to set out the 
nature and extent of the studies still to be carried out. It will obviously 
be necessary to refer to Volumes | and II of the Los Angeles Green Book, 
when it becomes available, for the precise terms involved. Similarly it 
has been our aim to review the ground covered by a report in such a way 
that it is possible to assess the extent that it is likely to be relevant to a 
particular line of enquiry. 

Where recommendations have been made affecting future, or indeed 
present, system design, we have endeavoured to include Tables and 
Charts showing the new performances which are recommended. 








Study Group I—rransmitTERs 


1 INTRODUCTION 

THIS STUDY GROUP is responsible for considering all matters relating 

to transmitters. In particular it is required: 

(1) to make specific studies and proposals in connection with radio 
transmitters and generally to summarize and co-ordinate proposals 
for the rational and economical use of the radio spectrum 

(2) to study a number of problems concerning telegraphy and tele- 
phony from the transmission point of view 


(3) to study spurious radiation from medical, scientific and industrial 
installations. 


2 CHARACTERISTICS OF TRANSMITTERS 
In order to promote the most effective utilization of the limited fre- 
quency spectrum at our disposal, the Study Group continuously reviews 
(in response to Question 1) the present practice in the light of perform- 
ance that is currently attainable with a view to the determination of: 
(a) the bandwidth strictly necessary to ensure a service of the appro- 
priate quality, and practical methods of measuring the bandwidth 
actually occupied by each emission 
(b) the level of spurious radio frequency emissions radiated, the level 
to which it is practicable to reduce them, the methods by which this 
result may be achieved and the corresponding method of measure- 
ment 
(c) the frequency stability which is practicable. 
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2.1 NECESSARY BANDWITH 

A Recommendation (145) which sets out the basis for the determination 
of the bandwidth for an emission was reviewed. The basic definition of 
the bandwidth of emission as ‘that bandwidth containing 99% of the 
radiated energy ’ has been retained, although a further note was added 
pointing out that for certain categories of transmission, particularly in 
the microwave multichannel field, the limit of 99% may not be ap- 
propriate. 

For Ar transmissions, the necessary bandwidth occupied by the RF 
components is defined as before as five times the telegraph speed in 
bauds. The band extremities are those at which the components are 
—3dB compared with the major components (and are at a level of 
—274dB relative to continuous mark). Outside this band the spectrum 
should fall below the limits shown in Fig.1. To achieve a telegraph trans- 
mission within this bandwidth, the build-up time of the signal must not 
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Fig.t Maximum Limits for Out-of-Band Radiation for A1 and A2 Emissions 
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dB REL. TO PEAK NECESSARY 
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Fig.2 Maximum Limits for Out-of-Band Radiation for A3, Aza and A3b Emissions 


be less than as (i.e. approx. 20% of the telegraph element, or ‘dot’, 
period). 

For A2 transmissions (assuming that the modulating frequency is i 
higher than twice the keying frequency (F>B) ), the necessary band is 
2F + 5B. Outside this band, the spectrum should lie below the curve 
shown in Fig.r. 

For Az transmissions, the necessary bandwidth is, of course, twice the 
highest audio frequency to be transmitted. The characteristics for radia- 
tion outside this band should lie below the curve in Fig.2. For Aza and 
Azb transmissions the same characteristics apply, although a rather 
steeper rate of cut-off is called for than for AZ transmissions, as is shown 
in Fig.2. 

These figures were established at Warsaw (Recommendation 145) and 
were included unchanged in the revised recommendation. 

However the formulae for the determination of the spectrum of a 
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Fig.z3 Maximum Limits for Out-of-Band Radiation for F1 Emissions 


frequency shift telegraph signal were revised. For a frequency shift of 
2D 
B 
speed in bauds), the necessary bandwidth is now defined as follows: 


2D and a modulation index m (m=-_; B being the telegraph keying 


For values of m between 1-§ and 5-5, 

necessary bandwidth=2-6D+0-55B (within 10%) 
For values of m between 5-5 and 20, 

necessary bandwidth =2-1D+ 1-9B (within 2%) 
The C.C.I.R give no indication of the necessary bandwidth for modula- 
tion indices below 1-5. As circuits employing indices of unity and below 
are becoming of increasing importance, it may be of interest to note that 
it has been found empirically that: 
For modulation indices between 1 and about 2-5, 
necessary bandwidth=2D +B. 
To limit interference, recommended levels for the spectrum of the 
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out-of-band radiation have also been made. Outside the necessary band- 

width the envelope of the spectrum should lie below a curve of constant 

slope as shown in Fig.3. 

A new recommendation was also prepared at Los Angeles elaborating 
considerably on the recommendation (146) defining the bandwidth of 
an emission. Its contents seem, however, to be virtually a duplication 
of parts of the revised Recommendation 145 referred to above. A further 
recommendation (88) concerns the methods to be used in determining 
the bandwidth of emission and sets out three methods of spectrum 
measurement, only one of which was amended at Los Angeles. Briefly, 
the three methods comprise : 

(a) the use of conventional manual or automatic spectrum analysers 
involving a variable heterodyne frequency and a fixed, narrow band- 
pass filter 

(b) the measurement of power outside the necessary band by applying 
the rectified signal to an adjustable high-pass filter. A variant of this 
method was accepted at Los Angeles whereby two identical high-pass 
filters are used to select independently the upper and lower out-of- 
band components by means of two frequency convertors 

(c) the division of the transmitted signal into a number of narrow bands 
(e.g 100 c/s), and the assessment of the radiated spectrum by suitable 
summation. 

The study programme (82) relating to out-of-band radiation from both 

telegraph and telephone transmissions has now been extended to cover 

multiplex transmissions in the UHF and VHF bands. More important, it 
has also been extended to cover measures which can be taken to reduce 
spurious emissions from existing transmitters by means of modifications 
with a view eventually to introducing more stringent regulations for 
existing transmitters as well as for new installations. A report was 
adopted on the evaluation of interference produced by A1 and FI tele- 
graph transmission. 

2.2 SPURIOUS EMISSIONS 

Considerable revision of the recommendation (147) which sets out 

maximum levels for spurious emission took place. The new maxima are 

shown in Fig.4. For transmitters with fundamental frequencies lying 
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Fig.4 Tolerances for the Intensity of Spurious Emissions (Mean Power Supplied to the Aerial) 


between 10kc/s and 30Mc/s, spurious emissions should lie at least 
40 dB below the power of the fundamental but with an upper limit of 
50 mW. In the case of transmitters radiating on fundamental frequencies 
between 30 and 275 Mc/s any spurious emission must be at least 60 dB 
below the power of the fundamental with a maximum of 1 mW (in the 
case of transmitters with a radiated power not exceeding 25 W, attenua- 
tion should be 40 dB with a maximum of 25 microwatts). 


2.3 FREQUENCY STABILITY 
In view of the forthcoming Administrative Radio Conference, a com- 
pletely revised table of frequency stabilities which are now attainable 
for new transmitters (previously set out in Recommendation 148), was 
prepared and is shown in Table I. It was accepted that a period of three 
years might be necessary before all new transmitters coming into service 
complied with these recommendations. 
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Table I 


TABLE OF FREQUENCY TOLERANCES 


Frequency tolerances are expressed in parts in 10° or in cycles per second 


OCTOBER 1959 








Band 10-535 kc/s 
1 Fixed stations 


2 Land stations 


3 Mobile stations 


4 Radionavigation 





Band 535-1605 kc/s 





Band 1 605-4 000ke/s 
1 Fixed stations 


2 Land stations 


3 Mobile stations 








Tolerances Tolerances 
Frequency bands and adopted at | recommended 
classes of station (1) Atlantic for the 
City 1947 future* 
10 to sokc/s 1000 1000 
from sokc/s to end of band 200 200 
a Coast stations 
power 200 W or less 500 500 
power above 200 W 200 200 
b aeronatical stations 200 100 
a ship stations 1000 1000 
b emergency (reserve) trans- 
mitters on ships, and 
lifeboat, life raft and survival 
craft transmitters 5000 5000 
c aircraft stations 500 500 
stations 200 100 
5 Broadcasting stations 20Cc/s 10c/s 
(3) 
1 Broadcasting stations 20¢/s 10c/s 
power 200 W or less 100 100 
power above 200 W 50 50 
power 200 W or less 100 100 
power above 200 W 50 50 
a ship stations 200 200 
b transmitters aboard 
lifeboats, life rafts 
and survival craft 500 
c land mobile stations 200 200 
d aircraft stations 200 100 














* the effective date to be determined by the Administrative Radio Conference (2) 
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4 Radionavigation 











Band 4 000-29 700 kc/s 
1 Fixed stations 


2 Land stations 


3 Mobile stations 





: Band 29+7-100 Mc/s 
1 Fixed stations 


2 Land stations 





Tolerances Tolerances 
Frequency bands and adopted at | recommended 
classes of station (1) Atlantic for the 
City 1947 future* 
stations power 200 W or less 100 100 
power above 200 W 50 50 
5 Broadcasting stations 50 20 
power 500 W or less 100 50 
power above 500 W 30 15 
a Coast stations 
power o-skW or less 50 50 
power above o-skW 
and below 5kW 50 30 
power 5kW and above 50 15 
b aeronautical stations 
power o-skW or less 100 100 
power above o-skW 50 50 
c base stations 
power o:skW or less 100 100 
power above o-skW 50 50 
a ship stations 
i Class A1 emission 200 200 
ii emissions other than 
Class A1 
power 50 W or less 100 (4) 
power above 50 W 50 50 
b transmitters aboard lifeboats, 
life rafts and survival craft 200 200 
c aircraft stations 200 100 
d land mobile stations 200 200 
4 Broadcasting stations 30 1§ 
power 200 W or less 200 50 
power above 200 W 200 30 
power 15 W or less 200 50 
power above 15W 200 20 














4 
| 
& 
é 








* the effective date to be determined by the Administrative Radio Conference (2) 
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Tolerances Tolerances 
Frequency bands and adopted at | recommended 
classes of station (1) Atlantic for the 
City 1947 future* 
3 Mobile stations power 5 W or less 200 100 
power above 5W 200 50 
4 Radionavigation 
stations 200 200 
5 Broadcasting stations 
(other than television) power 50 W or less 50 
power above 50 W 30 20 
6 Broadcasting stations 
(television, sound and 
vision) power 50 W or less 100 
power above 50 W 30 1 000C/s 
Band 100-470 Mc/s 
1 Fixed stations power s5o0W or less 100 50 
power above 50 W 100 20 
2 Land stations a Coast stations 100 20 
b aeronautical stations 100 50 
c base stations 
power 5 W or less 100 50 
power above 5 W 100 20 
3 Mobile stations a ship stations and transmitters 
aboard lifeboats, life rafts and 
survival craft 
156-174Me/s (5) 100 20 
outside this band 100 50 (6) 
b aircraft stations 100 50 : 
c land mobile stations i 
power 5 W or less 100 50 ‘ 
power above 5W 100 20 : 
4 Radionavigation | 
stations 200 50 (7) bE 
5 Broadcasting stations ; 
(other than television) 30 20 : 
6 Broadcasting stations j 
(television, sound and power 100 W or less 100 ; 
vision) power above 100 W 30 1 000c/s 














* the effective date to be determined by the Administrative Radio Conference (2) 
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Tolerances Tolerances 
Frequency bands and adopted at | recommended 
classes of station (1) Atlantic for the 
City 1947 future* 
Band 470-2 450 Mc/s 
1 Fixed stations power 100 W or less 7 500 300 (9) 
power above 100 W 7 500 100 (8) 
2 Land stations 7 500 300 
3 Mobile stations 7 500 300 
4 Radionavigation 
stations 7 500 500 (7) 
5 Broadcasting stations 
(other than television) 7 500 100 
6 Broadcasting stations 
(television, sound and 
. vision) 470-960 Mc/s power 100 W or less 7 500 100 
power above 100 W 7 500 1 000c/s 
Band 2 450-10 500 Mc/s 
1 Fixed stations power 100 W or less 7 500 300 (9) 
power above 100 W 7 500 100 (8) 
2 Land stations 7 500 300 
3 Mobile stations 7 500 300 
4 Radionavigation 
stations 7 500 2000 (7) 
Band frequencies above 
10 500 Mc/s 
1 Fixed stations 500 














* the effective date to be determined by the Administrative Radio Conference (2) 


The power shown for the various classes 
of stations is the mean power as defined in 
Article 1 of Radio Regulations. 4 
It is recognized that certain services may 
need tighter tolerances for technical and 
operational reasons. 

It is recognized that in the area covered 
by the North American Regional Broad- 
casting Agreement (N.A.R.B.A), it may be 


_ 


N 


W 








desirable to continue the tolerance of 


20C/s. 


For certain ship transmitters using only 


frequencies below 13Mc/s 


in tropical 


regions, the tolerance of 100 can be in- 
creased to 200. These transmitters are 
sometimes used in these parts of the world 
in the same circumstances as those of the 


band 1605 to 4000kc/s. 


(continued ) 
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5 The limits of the band 156-174Mc/s shown to radar stations the bandwidth occupied 


are in accordance with the Agreement of by the emission shall be maintained wholly 
the International Maritime VHF Radiotele- within the band allocated to the service 
phone Conference, The Hague, 1957, for and the indicated tolerance does not apply. 
use in Europe. The limits of the corres- 8 This tolerance applies only to such emis- 
ponding band may be different in other sions for which the maximum bandwidth 
regions. is 3Mc/s; for larger bandwidth emissions 
6 This tolerance is not applicable to the fre- a tolerance of 300 applies. 
quency 243Mc/s where a special guard’ 9 For certain transmitters using time divi- 
band is proposed. sion multiplex the tolerance of 300 may be 
7 Where specific frequencies are not assigned increased to 500. 


3 TELEGRAPHIC DISTORTION 

The I.T.U has published a list of definitions of essential telecommunica- 
tion terms and Section 33 of Part 1 defines those terms applying to tele- 
graphic distortion and to the mutilation of telegraph signals. These give 
an answer to the question (18) which requires a general definition of 
telegraphic distortion capable of being usefully applied to radio 
telegraphy. The appropriate recommendation (151) is therefore en- 
larged to include a selection of these definitions. 


4 FREQUENCY SHIFT TELEGRAPHY 

The recommendation (150) setting out the preferred values for the shift 
to be used in frequency shift telegraph systems has been amended. The 
preferred values of 200, 400 and 500Cc/s have been retained, but the 
assignment of upper and lower frequencies to the various signalling 
conditions has now been decided. The keying convention adopted calls 
for the use of the higher frequency for ‘mark’ in Morse code, ‘Start’ 
(position A) for Start-Stop circuits and for the C.C.I.T.T ‘Free-circuit 
condition’ (position A) on Telex circuits. It is similarly used for the 
‘A’ condition of normal (upright) channels on ARQ systems (normally 
channels A and D). The lower frequency is consequently used for the 
‘space’ signal in Morse code, the ‘Z’ condition on Start-Stop, Telex and 
normal keying of ARQ circuits. 

The recommendation (152) applying to 4-frequency diplex systems 
has been revised. Spacing between adjacent frequencies remains un- 
changed as shown in Table II but a recommended coding system has now 
been established and is set out in Table III. 
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‘ As a result of these two recommendations Item No. 2 of the original 

Vv e . 

“ question (20) and Item 1 of the associated study programme (83) are 

y. deleted. Item 2 of the Study Programme (on frequency shifts to be 

adopted below 2 Mc/s) is retained. 

1S 

; 5 THE RATIO OF PEAK TO MEAN POWER IN A TRANSMISSION 

1- e . . 

i. The Table set out in the annex to the recommendation (73) which 
defines the relationship to be used between mean and peak power 
transmitter ratings (which should be used primarily for the calculation 

\- 

‘ Table II 

- 

f Spacing between Nominal telegraph speed 

adjacent frequencies of each channel 
) (c/s) (bauds) 
1000 over 300 
500* 200 to 300 
400* 100 to 200 
200 or 250 below 100 

[ 

: * Lower telegraph speeds may be used with these spacings at present. 

Table III 

3 

Frequency of Channel 1 Channel 2 
: emission _ 

. : Teleprinter Morse Teleprinter Morse 

i f, (highest 

3 frequency) A Mark A Mark 

| i f A Mark Z Space 

f. Z Space A Mark 

: ; f, (lowest 

| ; frequency) = Space Z Space 

; 


Where fi, fo, fs, f¢ designate the frequencies of the emissions; the spacing 
between adjacent frequencies, (fi;—fs), (fs—fe), (f2—f1) being equal. 
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of signal/interference and signal/noise ratios) has been amended to in- 
clude F6 transmissions (4-frequency diplex telegraphy). The conversion 
factors for P,, and P, are unity as for other frequency shift transmis- 
sions. Surprisingly Note 3 setting out the method by which the rating 
of linear transmitters is defined remains unchanged with a specified 
cross modulation level of —25 dB. It will be recalled’ that this gives an 
artificial power rating of transmitters when measured in this way, 
because an inter-modulation product level of — 25 dB involves consider- 
able departure from a linear characteristic, and the power formula does 
not take this into account. 


6 ARRANGEMENT OF SPEECH AND TELEGRAPH CHANNELS 
IN LINEAR TRANSMISSIONS 

The existing recommendation (149) sets out the manner in which tele- 
phone and telegraph channels should be accommodated on linear trans- 
mitters utilizing 6 kc/s audio bandwidth on each of the two independent 
sidebands. Normally ‘ upright’ telephone channels are used in the band 
o—%kc/s adjacent to the pilot carrier, and ‘inverted’ channels in the 
band 3—6 kc/s. The present recommendation embodies the convention 
of reversal of baseband signal polarity as the frequency is changed from 
below to above 10 Mc/s. From a long-term point of view it was felt 
desirable to eliminate this change in polarity since it causes considerable 
confusion in practice, especially when telegraph traffic is also carried on 
a linear transmitter. With a view to the eventual elimination of this, it 
was recommended that where practicable new transmitters should be 
designed to maintain the same channel arrangements in all parts of the 
frequency range as well as meeting the existing recommendation. 


7 MULTICHANNEL TELEGRAPH TRANSMISSION 
The recommendation (15%) concerning the classification of different 
categories of multichannel transmissions has been amended to include 
the case where a multichannel telegraph signal is the only signal carried 
by a linear transmitter. This gives rise to the two further classifications 
H and L to indicate that the transmission is carried on the upper or 
lower sideband respectively. 
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The following are therefore the abbreviations now used to classify the 
multichannel signal : 
For signals occupying the upper sideband H 
For signals occupying the lower sideband L 
For time division systems T 
For frequency division systems 
(a) where a given frequency corresponds 
to a given telegraph condition (i.e. 
multichannel VF telegraphy) U 
(b) where a given frequency corresponds 
to a combination of telegraph condi- 
tions (i.e. 4-frequency diplex) V 
A number, I to 4, giving the designation of the telephone channel, a 
letter A to D designating the channel in cases where time division is 
used within a single telegraph channel is followed by a number 1 to 4 
where sub-divided channels are in operation. 

As an example the combination HU3T4B2/4 indicates a multichannel 
voice frequency telegraph transmission carried on the upper sideband 
of a linear transmitter in a position corresponding to the 3rd telephone 
channel, with 4-channel time division multiplex signal applied to each 
voice frequency telegraph signal. The final ‘B2/4’ part of the classifica- 
tion indicates that the channel referred to is a half speed channel com- 
prising an amalgamation of sub-channels 2 and 4 of channel B in the 
transmission. 

This appears to answer the original question (74) but the study has 
not been positively terminated. 


8 THE LIMITATION OF UNWANTED RADIATION FROM 
INDUSTRIAL INSTALLATIONS 
The C.C.I.R have now by resolution requested C.I.S.P.R to make avail- 
able to them the material assembled as a result of their parallel studies 
into this problem (Question 75). 


Reference 


1 ‘On the Rating of SSB and ISB Transmitters’. Point to Point Telecommunications Vol. 3, 
No. 3 (1959). 


Study Group I]—recetvers 


1 INTRODUCTION 
THE TERMS Of reference are the measurement of the characteristics of 
receivers and tabulation of typical values for the different classes of 
emission and the various services. Also included is the investigation of 
improvement that might be made in receivers in order to solve problems 
encountered in radio communications. 

At the outset, as mentioned elsewhere, the scope of the C.C.I.R so far 
as receivers were concerned was restricted essentially to traffic carrying 
services. More recently, Study Group II has interested itself to a consider- 
able degree in problems associated with domestic broadcast and tele- 
vision receivers. It is felt that these subjects are likely to prove of only 
limited interest to readers of Point to Point Telecommunications and so 
the treatment of matters affecting domestic apparatus is rather brief. 


2 CHOICE OF INTERMEDIATE FREQUENCY 

AND PROTECTION AGAINST UNDESIRED RESPONCES OF 
SUPER-HETERODYNE RECEIVERS 
This whole question (78) deals essentially with relatively low-grade 
receivers, but also includes receivers for the maritime services. A report 
was accepted which effectively deals with the question so far as domestic 
equipment is concerned, and the question has been amended to cover 
the remaining maritime application. 


3 SENSITIVITY AND NOISE FACTOR 
The recommendation on this subject was revised. It defines terms used in 
the receiver field and now comprises seven annexes giving comparative 
data for various categories of receivers currently in use in a number of 
countries. Two of these annexes are new and one, Annex V, is of par- 
ticular interest, as it relates to automatic reception of telegraph signals. 
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In the following tables an attempt has been made to present in a 
systematic way representative data for noise and sensitivity charac- 
teristics of radiotelegraphy receivers for Ar and F1 emissions and for 
the fixed services (automatic reception). 

The sensitivity characteristics comprise data for sensitivity, limited 
by signal distortion or signal mutilation at the receiver output, and for 
sensitivity, representative of the performance of the receiving equip- 
ment as a whole, including the reproducing equipment. 


Table I 


NOISE FACTOR OF Ar AND Fi RECEIVERS FOR THE 
FIXED SERVICES 








Class of emission Service Frequency range Mc/s Noise factor (dB) 
max 10 
A1-F1 Fixed 1*6—30 mean 7 
min. 4 

















4 FREQUENCY STABILITY OF RECEIVERS 

The recommendation (156) which deals with the methods to be adopted 
to ensure stability in receiver local oscillators has been generally revised. 
It includes tabulated data of measurements taken on representative 
receivers, and is chiefly of interest as indicating what is being obtained 
in practice. This part of the recommendation has been enlarged to cover 
the performance of high stability receivers. 

A brief report was prepared, dealing with new developments in I.F 
filter design as part of the answer to Question 124. 


5 USABLE SENSITIVITY OF RADIO RECEIVERS IN THE 
PRESENCE OF QUASI-IMPULSIVE INTERFERENCE 

A report discusses the effect upon a receiver of man-made or natural 

quasi-impulsive interference, and concludes that, although quasi- 

impulsive atmospheric noise may be studied statistically like thermal 
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noise, there is a sufficient differencé between the two to warrant widely 

different, and often divergent, methods for reducing its effects because : 

(i) its ‘dynamic range’ is much larger ; consequently, the reduction of 
errors by raising the signal level is much less effective in this case ; 

(ii) the number of errors depends not only on the statistical amplitude 
distribution but also on the variation rate (i.e. the individual duration 
and the spacing of the noise signals in relation to the duration of the 
signal element; the variation rate has a marked effect even inde- 
pendently of the bandwidth of the receiver) ; 

(iii) the method of reducing the effect of quasi-impulsive interference 
by reducing the RF bandwidth is less effective ; with a good limiter, 
it may even be advantageous to increase the bandwidth. 

The effect of such noise on telegraph receivers can be calculated in a 
satisfactory way and such receivers can be classified according to their 
‘performance factor’. The impulse-limited sensitivity will depend on a 
variety of factors and could range from a value negligibly different from 
the noise-limited sensitivity to a value as much as 60 dB above it. 


6 SPURIOUS EMISSIONS FROM RECEIVERS EXCLUDING 
SOUND-BROADCAST AND TELEVISION 
A report, leading to a minor recast of the question (126) points out that 
most receivers used for communication purposes already have such 
low levels of spurious emissions that these are no longer a problem. The 
question is therefore not really applicable to the communications field. 


7 DISTORTION IN FREQUENCY-MODULATION RECEIVERS 
DUE TO MULTIPATH PROPAGATION 
This question (127) is essentially concerned with FM _ broadcast 
reception. 


(Fixed 
Services 





Note relating to Tables II, III and IV 
tThe performance of the receiving equipment 
in terms of signal distortion, signal mutilation 
or character error rate, instead of being 
defined by the maximum usable sensitivity, 
is often described by the signal-to-noise 
power ratio value in the receiver, just prior 





to the non-linear part; in this case it is con- 
venient to use a parameter called the 
‘Normalized signal-to-noise ratio’ which is 
defined as the signal-to-noise power ratio per 
baud per unit bandwidth. (The normalized 
signal-to-noise ratio is an energy ratio and it 
can be expressed in dB.) 
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8 SELECTIVITY OF RECEIVERS 


For certain classes of traffic—high speed telegraphy, multiplex tele- 
phony and television—it is not only the selectivity of the receiver that is 
important; the phase/frequency and group-delay/frequency charac- 
teristics can be the limiting factor on performance. The requirements in 
some of these cases are touched on by a report, accepted at Los Angeles 
as a contribution to the question (128). 

The measurement of selectivity itself is also not entirely straight- 
forward. Single-signal methods do not produce the same results as multi- 
signal methods (which also show up the effects of other characteristics 
of the receiver) and give a more realistic measure of the performance 
of the receiver in actual traffic. This fact has now been recognized and 
the question has been extended to include this aspect of the problem. 


9 PROTECTION AGAINST KEYED INTERFERING SIGNALS 
This Study Programme (43) has been recast to include a somewhat 
wider field—in fact virtually all aspects of system engineering for tele- 
graph circuits, as far as they effect the shaping of the transmitted signal 
and the resultant distortion of the received signal. 
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Study Group HI— 


FIXED SERVICE SYSTEMS 


1 INTRODUCTION 
THE STUDY GROUP is concerned primarily with systems engineering in 
the fixed service below 30 Mc/s. However, it includes ionospheric scat- 
ter systems, but excludes wide-band radio relay systems. A subsidiary 
interest is the study of communications theory. 

In view of the wide range of subjects covered by the Study Group, its 
work affects both the field of study of other Groups, and also reacts 
directly on equipment design. It is not convenient to deal with the field 
of study, as in the other groups, by division into questions. It is more ap- 
propriate to deal with the subject matter in six parts relating to different 
aspects of this wide field. These are: 

(i) HF Systems Generally (primarily telegraph systems), covering: 
Question 3, etc. on desirable conditions to be fulfilled by complete 
systems 
Question 43 on voice frequency telegraph standards 
Question 129 on automatic error correction techniques for tele- 
graph systems 
Question 139 on the influence of Doppler shifts on passage of HF 
signals through the ionosphere 
Question 167 on the frequency stability which is required to dis- 
pense with AFC 

(ii) Question 81 on Directivity of Aerials at Great Distances 

(iii) Questions 94, 95 and 130 on Facsimile and Phototelegraphy 

(iv) Question 132 on Ionospheric Scatter Systems 

(v) Question 133 on Communications Theory 

(vi) New Questions 
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2 FACTORS AFFECTING COMPLETE HF SYSTEMS 
2.1 SIGNAL-TO-NOISE RATIOS, INTERFERENCE AND FADING 
Question 3, which goes back a long way in the history of the C.C.I.R, 
originated a permanent study of the appropriate practical conditions for 
satisfactory operation of the various fixed services. Resulting from this, a 
series of recommendations has been made to provide a basis for an 
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F’-.DEVIATION FROM CENTRE FREQUENCY IN c/s 


Fig.1 Average Duration for which Instantaneous Frequency Deviation due to the Ionosphere 
exceeds F’, with Fading Rates of 0-2, 1-0 and 5-0 Fades per Second (assuming a model of 
narrow-band Gaussian Noise) 
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estimate of the transmitter power necessary to achieve a required stan- 
dard of service. These are: 


Bandwidths and signal-to-noise ratios in complete systems (161) 
Signal-to-interference protection ratios (163) 
Fading allowances for the various classes of service (164) 


Further consideration of these was provided for in further questions (82, 
84 and 131) and study programmes (44, 45 and 49). It was evidently dif- 
ficult to deal separately with them, in view of their close inter-relation, 
and accordingly it has now been decided to set up a single study pro- 
gramme to replace these three and also to include consideration of 5-unit 
telegraph systems previously covered by yet another study programme 
(50). 
: A new recommendation replacing 163 amplifies the table of signal-to- 
interference protection ratios, which was previously limited to 50 bauds 
Ai and F1 wanted and unwanted signals. The new entries include inter- 
ference from A1—100 bauds and F1—100 baud signals to F1I—s0 bauds 
and F1—171 baud ARQ-protected signals, as well as to phototelegraph 
circuits. One case is given of the necessary protection against AM Broad- 
casting for a F1— 50 baud circuit, but this is of limited practical utility 
since it refers to a receiver bandwidth of 3 000 c/s which would hardly 
be used for serious 50 baud telegraph work. The recommended levels are 
| set out in Table I. 
An important advance in recent years in the evaluation of telegraph 
. equipment performance has been the use of statistical error rates. This 
procedure takes into account the systematic distortion of the signal 
elements due to shortcomings of the equipment as well as the effect of 
superimposed noise either in the equipment or in the transmission 
medium. A report was submitted on the performance of telegraph 
receivers, which is nowadays usually described by two figures, namely: 
(i) Noise factor, which establishes the signal-to-noise ratio at the out- 
put of the linear part of the receiver (i.e. before detector), for a 
given input signal-to-noise ratio: 
(ii) The demodulation factor, which relates the performance of the 
detector circuits to those of an ideal receiver in terms of the element 
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error rate at the output for a given signal-to-noise ratio at the input 

to the detector. 
The report points out that system performance is preferably related to 
character error rate, so that the relationship between element error rate 
and character error rate is of importance. Curves are provided showing 
this relationship for different transmission systems. Under stable (i.e., 
non-fading) conditions, and when the error rate is low, the probability of 
more than one element being wrong in one character is also low, so that 
every element error corresponds to a character error. When the element 
error rate is high (and particularly under fading conditions, wrong 
elements tend to occur in groups) there is a higher probability of more 
than one element being wrong in one character and then the character 
error rate may be less than five times the element error rate for 5-unit 
code. 


2.2 VOICE FREQUENCY TELEGRAPHY ON RADIO CIRCUITS 

The original question (43%) was submitted to the C.C.I.R by the C.C.1.T 
and it asked for study of the special conditions applying to voice fre- 
quency telegraphy when used on radio circuits. The increasing use of 
multi-channel frequency-division VFT systems has made this a matter of 
major importance, and a proper assessment of the relative merits of dif- 
ferent types is desirable. Such a study was outlined in a study programme 
(46) at Warsaw, but it was clear that a more ambitious programme was 
necessary to arrive at reliable conclusions, and a new one has now been 
drawn up. No recommendations have been framed. 


2.3 AUTOMATIC ERROR CORRECTION 

A recommendation (167) of the Warsaw Conference standardized the 
Van Duuren automatic error correcting telegraph system for inter- 
national circuits, while a study programme (50) provided for further 
studies. Operational experience’ has shown the need for standardization 
of certain additional characteristics, particularly when channels are sub- 
divided. This is of the utmost importance in the case of leased sub- 
channels, since if these are mis-phased traffic could arrive at the wrong 
address. 
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A statement of coding, channelling and sub-dividing characteristics 
was produced as a revision to the recommendation. It was argued, how- 
ever, that the provisions of this recommendation did not guarantee un- 
ambiguous phasing of sub-channels and furthermore, that it required 
different channel coding for sub-division and for full speed working. This 
argument was not accepted for incorporation in the formal recommen- 
dation, and therefore a report was accepted which sets out a system 
marking the characters in the various channels by inversion sequences in 
such a way that unambiguous phasing and routing of sub-divided chan- 
nels could be ensured, the same arrangement applying both to full-speed 
and sub-divided channels. The subject remains for further study. 


2.4 INFLUENCE OF DOPPLER SHIFTS ON HF COMMUNICATION 
Investigations have been proceeding for a long while on the Doppler 
frequency shifts experienced on ionospheric transmission resulting from 
movements of the reflecting layers. A question (139) was framed to in- 
stitute studies on the magnitude of this effect, since it sets a limit to the 
lowest value of frequency shift which could be used for telegraph trans- 
mission. 

A report was prepared dealing with three aspects of the question. 
First, the magnitude and time duration of the frequency deviations to be 
expected are considered. Secondly, upper bounds of error rates for FSK 
systems are calculated. Thirdly, experimental element-to-element phase 
deviations are shown, relevant to phase modulation techniques. 

The report concludes that the Doppler shifts in frequency due to 
transmission through the ionosphere are negligible compared to shifts 
used in FS telegraphy. Phase stability is also considered but the results 
are not so conclusive. 


2.6 FREQUENCY STABILITY REQUIRED TO AVOID THE 
NEED FOR AUTOMATIC FREQUENCY CONTROL 
This matter is also of importance to receiver designers who have long 
wished to eliminate automatic frequency controls. Such controls do 
in fact compensate for all frequency variations due to transmitter 
instability, the transmission medium, and the receiver local oscillator 
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instability. In the case of SSB and ISB transmission it is usually 
necessary for the transmitter to radiate a vestigial carrier which the 
receiver automatic frequency control uses as a reference. 

This vestigial carrier is a nuisance from several viewpoints, but by 
enhancing the frequency stabilities of the oscillators both in the trans- 
mitter and in the receiver, the automatic frequency control, together 
with the vestigial carrier, could be eliminated, provided Doppler shifts 
are negligible. On this assumption, supported by the information given in 
section 2.4, this question (167) has been re-phrased, the object still being 
to determine the necessary frequency stabilities to permit AFC to be 
eliminated. 


3 DIRECTIVITY OF AERIALS AT GREAT DISTANCES 
Two study programmes (85 and some aspects of 45) are concerned with 
the improvement in signal-to-interference ratio obtainable by the use of 
directional aerials. A recommendation (162) embodies earlier work on 
rhombic aerials and a new report has provided additional data which 
does not, however, lead to very positive conclusions. A further study 
programme has now been established. 

Also deriving from study programme 85, a recommendation has been 
made for the use of the concept of transmission loss in HF radio systems 
studies. Most microwave systems engineers are already quite familiar 
with this idea, but one of the purposes of the recommendation appears 
to be to generalize its use to all forms of radio transmission, including for 
example, low frequency ground wave propagation and long distance 
high frequency ionospheric propagation. The recommendation defines a 
standardized terminology and notation. 

It is hoped that eventually the concept of transmission loss (or path 
attenuation) taking into account the performance of, in particular, the 
receiving aerial in conjunction with the field pattern laid down by the 
distant transmitting system, will supersede the use of field strength at a 
distant point. Difficulties exist in using this concept for HF studies as, 
unlike the LF and microwave cases, the transmission loss is not a con- 
stant associated with well defined and limited fading margins, but a loss 
which varies widely. 
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4 FACSIMILE AND PHOTOTELEGRAPHY 

Two questions (94 and 130) are both concerned with facsimile trans- 
mission, but while 94 is concerned with the desirable apparatus charac- 
teristics for the transmission of documents in general, 130 is limited to 
determining the deviation to be used for direct frequency modulation 
for the transmission of meteorological charts. A recommendation (226) 
issued at Warsaw, standardized the characteristics for sub-carrier trans- 
mission. A new recommendation, replacing 226, standardizes character- 
istics both for sub-carrier frequency modulation and direct frequency 
modulation. The standards are in fact similar, in that deviations of + 
400 C/s are recommended, with the lower frequency corresponding to 
‘black’ and the upper to ‘white’. For sub-carrier transmission, the 
centre frequency would be 1 900C/s. This means that by suitable equip- 
ment arrangements, the final discriminator yielding the picture signal 
output could be the same for either method of transmission. 

Another recommendation (227) was concerned with phototelegraph 
transmission over a combined radio and metallic circuit, and evolved 
from joint study between the C.C.I.R, the C.C.I.T and the C.C.I.F. It was 
in similar terms to recommendation 226 as regards the radio part of the 
circuit, as is its replacement. 


5 RADIO RELAY SYSTEMS EMPLOYING IONOSPHERIC 
SCATTER PROPAGATION 

Question 132 posed at Warsaw recognized the utilization of this form of 

transmission, and set three important subjects for study, namely: 

(i) How do the propagation characteristics vary with frequency? 

(ii) How much interference will there be between scatter systems 
themselves and with other services on the same or neighbouring 
frequencies? 

(iii) What characteristics of systems should be specified to enable their 
interconnection? 

lonospheric scatter transmission came along rather !ate in the time scale 

of radio development, and it is unfortunately limited in effect to the 

frequency band from about 30 to 70 Mc/s, which is already well oc- 
cupied by other services. It was soon recognized that the amplitude of 
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the scattered signal fell off sharply with the frequency, although it was 
at first a matter of dispute as to the exact degree of frequency de- 
pendence. A report, incorporating a U.S.A contribution, includes a study 
of this question. This shows quite close agreement between American 
and British experimental results, and it is found that for scaled aerials 
the received power is approximately inversely proportional to f' while 
the background galactic noise is inversely proportional to f*. This means 
; that the signal-to-noise ratio for scaled aerials is approximately inversely 
proportional to f*. In the practical case, it is not generally necessary to 
scale the aerials in making a comparison (although there is a limit to the 
; directivity that can be usefully employed), and so the effective fre- 
quency dependence may well be less than this. The report also indicates 
that there is no substantial variation in the fading characteristics with 
frequency, over the range of interest. 

The great advantage hoped for in using frequencies at the upper end 
of the range is a reduction in long distance F2 or Es transmission which 
results in interference with other services (and frequently also in self- 
interference due to delayed back-scatter signals). The report includes a 
series of charts which show world contours corresponding to F2 4000 
MUF exceeded for 1% and 10% of the number of hours for three seasons 
in the year at sunspot maximum and minimum. These indicate that even 
at sunspot minimum periods, frequencies as high at 40 Mc/s may cause 
long distance interference for 1% of the number of hours over large 
areas of the world, while at sunspot maximum periods the same applies 
to frequencies as high as 60 Mc/s. 

On the subject of the characteristics to be specified to enable inter- 
connection, the report wisely remarks that standardization is imprac- 
ticable in view of rapid technical advances. It gives, however, a useful 
reference list of the characteristics of systems at present in use or pro- 
posed, together with a series of observations on system performance. 

A study programme has now been set out to determine the optimum 
directivity characteristics of transmitting and receiving aerials for trans- 
mission by ionospheric scatter. 

A new question has been accepted relating to intermittent communi- 
cation which has relevance to that form of scatter transmission relying 
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on the high level signals from meteoric ionization. This process has had 
limited practical application, and the question seeks to find out what ad- 
vantage it has, and what type of equipment is needed to exploit it. 


6 COMMUNICATION THEORY 

A study programme (86) resulting from this question (133) is concerned 
with communication theory, and in particular with a study of the 
optimum codes for radio transmission with limited bandwidth. A report 
was submitted giving some theoretical results bearing on the relation- 
ship of error probability in a given code to the degree to which it makes 
use of the maximum possible information transmission rate of a channel. 
Clearly the maximum rate of transmission of information over a given 
channel would be achieved by a code which required the least number 
of elements per character. In such a code there is no redundancy, so that 
the probability of error in the presence of noise would be high. 


7 TELEPHONE SPEECH TEST RECORDINGS 
A new question calls for study of the possibility of issuing a standard 
speech test record, which might be offered for sale by the I.T.U or other 
organizations. 


Reference 


'E. G. Copper: ‘Some Operational Considerations Affecting the Use of Automatic Error Cor- 
recting Equipment on HF Telegraph Networks’. Point to Point Telecommunications Vol. 
3, No. 2 (1959). 
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Study Group IV— 


GROUND-WAVE PROPAGATION 


1 INTRODUCTION 
THIS STUDY GROUP is concerned with problems of the propagation of 
radio waves over the surface of the earth, taking into account irregu- 
larities of terrain, inhomogeneities of the electrical constants and the 
effect of standard atmospheric refraction. Henceforth, this work will be 
amalgamated with that of Study Group V. 


2 GROUND-WAVE PROPAGATION 
At Los Angeles, the parent question (134) was slightly re-worded to 
take account of the progress made since Warsaw in the study of propa- 
gation over inhomogeneous earth with small undulations. The term 
‘mixed path’ (e.g. of the part-land and part-sea type) has been discon- 
tinued to take account of more general situations with vertical as well as 
horizontal variations in the electrical constants of the ground. 


3 GROUND-WAVE PROPAGATION OVER 
INHOMOGENEOUS EARTH 

The appropriate recommendation (169) was revised to take note of the 
advances that have been made in the reduction of the mathematical 
analysis to practical application. The new form of the supporting study 
programme (88) extends the study to more general situations, involving 
amplitude and phase measurements with special reference to changes in 
the electrical constants along a land path. A new report replaces the pre- 
vious one (47) and deals especially with the advances made in mathema- 
tical analysis in this field. It includes a comprehensive bibliography. 
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4 GROUND-WAVE PROPAGATION CURVES BELOW 10Mc/s 
At Los Angeles advantage was taken of the opportunity to combine the 
previously recommended curves (Recommendation §2) so as to remove 
the redundancies which arose through the incorporation at Warsaw of 
curves down to 10 kc/s and out to 10000 km. These curves still refer to 
a smooth earth and a homogeneous atmosphere. 


5 C.C.I1.R ATLAS OF CURVES ABOVE 30 Mc/s 

Two resolutions (21 and 22) of Warsaw have been implemented by the 
production of a second Atlas extending the frequency range to 10000 
Mc/s and the terminal heights to 20000 m. They are for vertical polar- 
ization only and for a standard atmosphere based on an equivalent 4/3 
earth radius. Envelope curves of the maxima and minima of the inter- 
ference fringes are given to define the field within the horizon. In the 
introduction, transformations are given for using the curves for other 
values of the parameters of height, frequency and earth constants than 
those for which the curves are drawn, and for making allowance for the 
departure of the refractive index of the atmosphere at great heights 
from the assumed linear decrease. 


6 DETERMINATION OF THE ELECTRICAL CHARACTERISTICS 

OF THE SURFACE OF THE EARTH 
A new question (135) was adopted at Warsaw to deal with methods of 
determining the equivalent values of the dielectric constant and con- 
ductivity of the surface of the earth for use in radiocommunications in- 
volving ground-wave propagation. A report was presented which pro- 
vides a useful background for the study of this subject, but it is doubtful 
whether the study can actually be carried much further on account of 
the difficulty of defining it usefully. 


7 GROUND-WAVE PROPAGATION OVER DIFFICULT TERRAIN 
At Los Angeles a new report was presented replacing the existing reports 
(21 and 47). It was approved by the Study Group but was not examined 
by the Plenary Assembly. It is, however, very different in content and is 
based on the statistical variations of field-strength not only from place 
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to place but also with time. As such it leaves unanswered many of the 
problems proposed in the original study programme (89) and carries the 
work into the realm of Study Group V. It was on account of the in- 
creasing overlap between the two Study Groups as far as the outstanding 
work of Study Group IV is concerned that a strong case was made for 
merging them into a single Study Group V. With the adoption of this pro- 
posal at Los Angeles it should be possible to prepare a more satisfactory 
report that will cover the new material while revising the reports in the 
way originally intended. It should also be possible to incorporate in this 
work the study of obstacle gain envisaged in the study programme 
allotted at Warsaw to Study Group V. 











Study Group V— 


TROPOSPHERIC PROPAGATION 


1 INTRODUCTION 

THE GENERAL TERMS Of reference are to study the influence of the 
troposphere on radio propagation as far as radio communications are 
concerned. The study is therefore largely confined to the very high fre- 
quencies where the troposphere has a controlling effect on waves travel- 
ling via the lower part of the atmosphere, either over optical distances 
or well beyond the horizon under certain meteorological conditions. 
There is thus a close relation between the structure of the troposphere 
and the effect of varying weather conditions. 


2 TROPOSPHERIC PROPAGATION CURVES 

The reception from time to time of signals by tropospheric propagation 
at distances considerably beyond the horizon has received considerable 
attention by the C.C.I.R due to interference between services sharing 
the same frequencies and the need for a minimum distance between 
stations to avoid it. The tropospheric propagation curves (presented in 
Recommendation 111) giving field-strength exceeded for 1% and 10% 
of the time for 1 kW radiated power, as a function of distance, for the 
frequency range 30-200 Mc/s, have been further revised. They are now 
intended to cover the frequency range 40 to 600 Mc/s, and refer to 50% 
of locations at a given distance. The recommendation is supplemented by 
a curve modifying them for other percentages of locations. The annex 
describing the conditions of use has been amplified to cover application 
to different climatic conditions from those in which the experimental 
data was obtained. A report presents the experimental data upon which 
the new curves are based. This report forms a most useful commentary 
on the use of the curves and the limitations to which they are subject. 

A most valuable report, which is closely associated with long distance 
propagation, gives climatic charts of the refractive index parameter de- 
termining the gradient of refractive index over the first kilometre above 
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the earth’s surface. The scope of the charts is extensive and refers to 
many areas of the world. 

A new aspect of tropospheric propagation has been considered at Los 
Angeles in the form of a new Resolution and an accompanying Study 
Programme on propagation at VHF and UHF over distances up to 200 
kilometres, since the curves considered above refer mainly to field- 
strengths well beyond the horizon. Work is envisaged on the dependence 
of field-strength on distance and type of terrain as a function of time and 
frequency, with methods of presenting the data in relation to the work 
at longer distances. 


% PROPAGATION ACROSS MOUNTAIN RIDGES 

The study programme (79) on the influence of the troposphere on propa- 
gation across mountain ridges has been slightly reworded; the associated 
report (52) has been replaced by one which enlarges the information 
given by reference to recent work presented at the interim meeting in 
Geneva, 1958. In particular, the experimental evidence for obstacle gain 
not only refers to cases where diffraction and a standard atmosphere are 
concerned, but also considers scattering and super-refraction as well. 


4 TROPOSPHERIC SCATTERING 
The possibility of long distance propagation by tropospheric inhomo- 
geneities or scattering is the subject of a special study programme (91). 
This has now been enlarged to cover the application of diversity tech- 
niques for co-channel transmission and reception. A report has now been 
presented which, although very brief, is useful for its bibliography. 


5 FIELD-STRENGTH MEASUREMENTS 
At Geneva, 1951, it was arbitrarily decided to refer all matters relating 
to field-strength measurement to Study Group V in order to avoid over- 
lapping between the Study Groups. This origin probably accounts for the 
fact that the subject is covered by no less than seven Recommendations 
(60, 61, 63%, 65, 112, 113 and 171) and by three Reports (48, 49 and s0). 
The opportunity was taken at Los Angeles to tidy up this situation by 
replacing all these by a single comprehensive report under the title of 
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‘Measurement of field-strength, field intensity, radiated power, available 
power from the receiving antenna and the transmission loss’. It forms 
a valuable survey of special interest to the non-specialist who would 
have difficulty in collecting together the information it contains. In par- 
ticular it deals with the measurement of different types of signal, prob- 
lems of calibration, limits of accuracy and the effects of environment 
(e.g. the presence of neighbouring obstacles) and ends with a useful 
bibliography. 

One special aspect of field-strength measurement is dealt with separ- 
ately in a report on the measurement of field-strength for VHF and UHF 
broadcast services, including television, which has been prepared as an 
answer to Question 138. Although this report gives some advice on the 
technique of measurement for this special purpose, it is concerned more 
with objectives such as the determination of the service area of a trans- 
mitter and checking its polar diagram. The treatment is statistical and 
refers to planning in general rather than to specific situations in a given 
service area. 


6 BASIC REFERENCE ATMOSPHERE 

Arising from the Study Group IV project to produce a second Atlas of 
propagation curves above 30 Mc/s, extended to great heights, is the need 
to define an atmosphere that takes account of the fact that the refractive 
index ceases to decrease linearly with height above about 1 kilometre 
above the surface of the earth. A new basic reference atmosphere has 
been recommended in which the refractive index decreases exponen- 
tially from its ground value to unity at indefinitely great heights, so 
chosen that the average gradient over the first kilometre is equal to that 
corresponding to the use of the four-thirds earth radius concept. 

In the introduction to the Atlas, methods are given by which allow- 
ance can be made for the change in height-gain occasioned by the de- 
parture from the law assumed in their construction. This recommenda- 
tion originated with Study Group IV but became a joint IV and V 
document. The merger of the Study Groups removes the doubts that 
were expressed at Geneva in 1958 as to whether this was within the 
competence of Study Group IV. 
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7 PROPAGATION DATA 

A study programme (90), in the absence of a corresponding parent ques- 
tion on tropospheric propagation, serves as the basis for this aspect work 
of the Study Group, has been slightly amended. Similar minor changes 
have been made to Question 136, on propagation data required for wide- 
band radio systems (which are now referred to as radio relay systems), 
and to the existing recommendation (170) on the presentation of data in 
studies of tropospheric wave propagation. 


8 ORTHOGONAL POLARIZATION 

The partial answer to the Question on this subject (ror), given in Report 
85, on the advantages to be obtained from crossed polarization in the 
planning of broadcast services in the VHF and UHF bands, has been re- 
placed by a more detailed one which defines the protection ratio 
achievable for various types of site. For instance, at 90% of the sites 
examined, a discrimination of 10 dB can be obtained, while at 10% it is 
as good as 25 dB, with a median value of 18 dB. It is considered that the 
report is a sufficient answer to Question 101 which should now be con- 
cluded. 


9 COMMUNICATION WITH AND BETWEEN SPACE VEHICLES 
It is not surprising that, with the advent of space research and the pros- 
pect of space travel, propagation problems both of scientific interest and 
of communication should be becoming apparent. A new Resolution on 
the influence of the troposphere on frequencies used for telecommunica- 
tion with and between space vehicles has been accepted in which two 
questions are posed to U.R.S.I. The first is on the effect of the troposphere 
on the propagation of waves of all frequencies through it, with special 
reference to the attenuation of the wave, and any variations in the 
direction of propagation. The second asks what frequencies of trans- 
mission from space vehicles will produce the most useful information 
on the troposphere as a supplement to that obtainable by other methods. 














Study Group VI— 


IONOSPHERIC PROPAGATION 


1 INTRODUCTION 

THIS STUDY GROUP deals with all matters relating to the propagation 
of radio waves through the ionosphere in so far as they concern radio 
communications. The total volume of documentation is much greater 
than for the other propagation study groups and has been subject to 
more revision and extension. This is due partly to the many problems in- 
volving the characteristics of the ionosphere itself which were the sub- 
ject of intensive study during the International Geophysical Year, and to 
the fact that the terms of reference are interpreted rather liberally to 
include certain aspects of propagation not catered for elsewhere. 


2 PROBLEMS OF PREDICTION 
One of the chief difficulties in the use of ionospheric propagation for 
communications is the variable nature of the ionosphere associated with 
changes in solar activity, both as regards long term seasonal changes and 
short term disturbances. Ten of the Los Angeles documents are con- 
cerned with basic information for making predictions for ionospheric 
characteristics and the choice of a basic index of solar activity for iono- 
spheric progagation, together with the exchange of information for the 
preparation of short-term forecasts and the transmission of ionospheric 
disturbance warnings. The documents differ markedly from the Warsaw 
documents they replace (including Recommendations s9 and 176) in 
reflecting the advances that are being made especially as a result of inter- 
national co-operation in this field. 

The prediction of oblique incidence propagation conditions from ver- 
tical incidence data is being pursued in many countries, the main prob- 
lem being that of interpolation where the distribution of ionospheric 
stations is sparse. Some administrations are now taking into account the 
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modes of propagation over a long distance route as opposed to the use of 
the two-control-point method. This approach is likely to gain favour as 
the factors controlling reflection become better known, especially the 
effect of sporadic E where it is prevalent. 

Although the sunspot number is still most used as a basic index of 
solar activity for ionospheric predictions, work is actively in hand on the 
use of the solar noise flux at microwave frequencies and for the provision 
of an ionospheric index deduced from a study of the behaviour of the 
ionosphere itself over past sunspot cycles. Work on the relative merits 
of these alternatives is in progress but it is not yet possible to decide 
which index is most suitable for the needs of the C.C.I.R. 

International working parties are actively pursuing these studies and 
the co-operation of U.R.S.I is being sought on the connection between 
solar phenomena and ionospheric propagation. 


3 MEASUREMENT OF RADIO NOISE 

Six documents concern the problem of measuring radio noise; five of 
them refer to atmospheric noise while the sixth extends the study pro- 
gramme (96) to include a study of conditions when atmospheric noise is 
low and man-made noise may become important. While the existing 
report (65) on atmospheric radio noise data has been only slightly 
revised, the continuing need for more world-wide measurements and a 
careful comparison of the methods used is acknowledged. A greatly in- 
creased network of noise measuring stations is now making measure- 
ments directly comparable with those upon which the charts in Report 
65 were based. These stations include twelve in the U.S.S.R in addition 
to the sixteen supervised by the U.S.A and the three by the United 
Kingdom. France and Japan are also providing noise data. The original 
Thomas noise-measuring sets are being replaced by new automatic 
equipment and their use will be discontinued altogether when a suffi- 
cient period for a comparison of the old with the new has elapsed. 

Extensive work is now being done on the location of thunderstorms 
for correlation with noise measurements and in this connection agree- 
ment has now been reached by the C.C.I.R on the main design features of 
a local lightning flash counter. 
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4 FADING 

As a matter of convenience all problems relating to the fading of radio 
signals were allocated to Study Group VI. The Warsaw study programme 
(66) has been enlarged to include the effects of selective fading on very 
closely adjacent frequencies. Warsaw Report 59 is replaced by one 
which summarizes new work carried out in many countries. This in- 
cludes further tests in time and spatial correlation and on polarization 
diversity. Most of this work has been carried out in the high frequency 
band, but measurements made in the low and medium frequency bands 
indicate that there may be two or more types of fading present, with 
considerably different fading rates. An international working party has 
been set up to report further on those aspects of fading phenomena 
which are of concern to the C.C.I.R. 


5 RADIO PROPAGATION AT FREQUENCIES BELOW 1 500 kc/s 
This is a subject of special concern to the I.F.R.B. The existing study 
programme (63) has been revised and special reference is made to the 
use of low frequencies for long distance navigational aids based on 
amplitude and phase measurements, and the development of the mathe- 
matical analysis relative to these studies, taking account of the effect of 
the earth’s magnetic field and variations in the solar and geomagnetic 
indices. In this difficult subject the scientific co-operation of U.R.S.I is 
being sought. 

The possible revision of the C.C.I.R night propagation curves pre- 
sented in Cairo in 1938, which forms the subject of one of the questions 
posed by the I.F.R.B, has received further attention in a revised report. 
The Warsaw report (63%) had already stated that the measurement cam- 
paign carried out by the E.B.U supports the use of a curve proposed by 
the I.F.R.B as a modification to the Cairo curve out to a distance of 
2 000 km. The work has now been continued into a period of high sun- 
spot activity and includes some long distance paths. In general it con- 
firms the observations made in the earlier work and indicates how the 
results may depend on the solar epoch, the geomagnetic latitude, and on 
the frequency used. The work is, however, not complete and may be 
subject to some revision. ; 
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6 SKY-WAVE PROPAGATION BETWEEN 1-5 AND 40Mc/s 
The problem of the estimation of field-strengths and of ionospheric 
absorption has received considerable attention at Los Angeles. The 
Warsaw study programme (99) has been replaced by two new ones, one 
dealing with field-strengths with special reference to the effect of the 
earth’s magnetic field, and to the auroral and tropical zones, the other 
relating to the study of ionospheric absorption at varied oblique in- 
cidence, particularly in regions of high absorption, and including 
measurements of signals from artificial satellites. 

A new report on the estimation of field-strengths reviews the work 
which is being carried out by various administrations. This includes ex- 
tensions of the original CRPL method, the study of large systematic 
path deviations from re-radiation from large land masses, statistical 
studies of the reliability of computations, and investigations to deter- 
mine some of the factors necessary in the evaluation of the sky-wave 
field-strength measurements. 

Another report gives additional information on the absorption of 
radio waves. This includes observations of additional absorption occur- 
ring systematically during winter months over and above that governed 
by the zenithal angle and solar activity, and of appreciable night-time 
absorption in tropical regions. On the other hand, increases in field- 
strength at night due to multiple reflections have been observed. 

New recommendations propose that a large scale field-strength 
measurement programme should be carried out by administrations and 
organizations operating circuits of various lengths up to 1 200 km. and 
that the existing international working party should co-ordinate the 
results and compare the various suggested methods of calculating field- 
strengths on frequencies above 1 500 kc/s. 


7 IONOSPHERIC SCATTER AND METEOR-BURST 
PROPAGATION 
The intensive work that is being done on long distance communication 
by ionospheric scattering and meteor-burst propagation is reflected in a 
revision of the Warsaw study programme (95) and resolution (28), and 
by the inclusion of new documents on intermittent communication by 
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meteor-burst propagation. Attention is drawn to the potentialities of 
these modes of propagation for relieving the congestion in the high 
frequency band. 

The earlier report (64), which was of a very preliminary nature, has 
now been replaced by a much longer and more informative document, 
taking into account the experience gained during the recent period of 
very high sunspot activity and discussing the measures that have been 
taken to combat the effects of interference by back scattering and 
regular reflections from the normal ionospheric layers. The useful range 
of frequencies and the desirability of two-frequency operation are re- 
viewed in terms of the solar-cycle dependence, and new problems of 
aerial design and of modulation techniques are outlined. 


8 PULSE TRANSMISSION TESTS AT OBLIQUE INCIDENCE 
AND BACK SCATTERING 

The study programmes (97 and 98) have been extended to include more 
detailed references to the relation between vertical incidence 
critical frequencies, and oblique incidence classical and operational 
MUF. Special mention is made of unusual modes of propagation and a 
new report reviews the evidence for the propagation of waves to great 
distances without intermediate ground reflections. A short report sum- 
marizes the work being done on the comparison of experimental MUF 
with mid-point soundings, including measurements of the frequency 
difference between the two magneto-ionic rays. 

Closely associated with these studies is a new study programme on 
propagation by way of sporadic E and other anomalous ionization in the 
E and F regions of the ionosphere, and a new recommendation on the 
meaning of MUF to distinguish clearly between such terms as ‘classical ’, 
‘operational ’, ‘theoretical’ and ‘experimental’ MUF has been accepted. 


9 LONG DISTANCE PROPAGATION OF WAVES OF 30-300 Mc/s 
BY WAY OF IONIZATION IN THE E AND F REGIONS 
OF THE IONOSPHERE 
A report replacing the Warsaw report (44) is useful in giving a revised 
bibliography and an improved table setting out the main causes of 
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interference to stations working on frequencies in the range 30 to 300 
Mc/s. This takes account of new work on sporadic E reflections and the 
effects of meteoric and auroral ionization, and of scattering in the F 
region. 


10 THE IONOSPHERE AND SPACE VEHICLES 

The advent of space research using space vehicles travelling in and 
through the ionosphere has raised many new problems in ionospheric 
propagation. A new report deals with the factors affecting the selec- 
tion of frequencies for telecommunication with and between space 
vehicles. Attention is not confined to frequencies in the propagation of 
which the ionosphere plays a significant part, but consideration is also 
given to tropospheric effects. In a new resolution, U.R.S.I is asked to 
consider the effect on propagation at all frequencies, with special 
reference to attenuation in the ionosphere and variations in the direc- 
tion of propagation, and changes in the state of polarization. The alloca- 
tion of certain small frequency bands is recommended both for services 
with and between space vehicles and for the study of the effects of the 
ionosphere on communications passing through it. 


11 THE WHISTLER MODE PROPAGATION 
The great interest that has been taken in the whistler mode during the 
International Geophysical Year has led to experiments that suggest 
that on low frequencies this new mode may have important implications 
in communications, not only as a possible means of transmission but also 
as a source of interference. An appropriate study programme has there- 
fore been set up and in an accompanying resolution the question of cal- 


culating field-strengths propagated by the whistler mode is referred 
to U.R.S.I. 


12 PROTECTION OF FREQUENCIES USED FOR 
RADIO-ASTRONOMICAL MEASUREMENTS 
The importance of protecting frequencies for the use of radio astrono- 
mers is stressed in a revised recommendation urging international co- 
operation in reserving bands for the observation of cosmic noise, and in 
particular covering the special frequency of the hydrogen line and of 
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other lines thought to occur within the radio frequency spectrum. Ad- 
ministrations are asked to take all practicable steps to avoid harmonic 
radiations falling within bands reserved for radio-astronomical measure- 
ments, while the radio astronomers should choose sites that are not 
likely to be troubled by man-made interference. 


13 I.G.Y SOUNDING STATIONS 
In a report on Resolution 26, an U.R.S.I recommendation is quoted that 
gives a list of I.G.Y stations that should be continued in operation for 
not less than one year after the next minimum of the solar cycle. There 
are about thirty of these stations suggested for survival and they have 
been chosen to be well spaced with regard to the arctic, antarctic and 
equatorial regions. They should thus assist in filling in the gaps in the 
existing world network of stations for the period of a complete solar 
cycle. 
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Study Group VU— 


STANDARD FREQUENCIES AND TIME SIGNALS 


1 INTRODUCTION 
THIS STUDY GROUP is responsible for the organization of a world-wide 
service of Standard Frequency and Time Signal transmissions. An in- 
tegral part of this work is the study of the means of improving the 
accuracy of these transmissions. 

Two main programmes are involved, the provision of services, and 
the stability that is attainable. Another question covers the provision 
of further standard transmissions in additional frequency bands (below 
100 Kc/s and above 30 Mc/s). 


2 STANDARD FREQUENCY TRANSMISSIONS AND 
TIME SIGNALS 
Between the Warsaw and Los Angeles Assemblies two important changes 
have taken place, namely the adoption of Ephemeris Time and the intro- 
duction of frequency standards based upon atomic or molecular 
resonances. 

For scientific work, it has been agreed to adopt Ephemeris Time 
(which depends on the orbital motion of the earth) in order to avoid 
errors due to variations in the rate of rotation of the earth on its axis. 
High accuracy transfers between the Ephemeris time unit and a labora- 
tory standard involve many years of astronomical observation, so for 
this and other reasons it has been agreed that time signals and standard 
frequencies will continue to be transmitted in accordance with Universal 
Time (UT2) (which is really GMT to which two predictable corrections 
have been applied). 

However, in order to use the transmissions for the most advanced 
scientific purposes, it has been agreed that national administrations will 
publish observed errors in the transmissions in terms of an atomic or 
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molecular standard rated against Ephemeris time. (For example, the 

United Kingdom and the U.S.A have agreed that until more astro- 

nomical data is available, an ‘Ephemeris second’ shall be assumed to 

correspond to 9 192 631 770 cycles of a caesium resonance.) 

Departures from the nominal frequencies and time intervals of the 
British MSF transmissions are now published by the N.P.L in terms of this 
Ephemeris second. 

These changes have led to the redrafting of the existing recommenda- 
tion (179) which sets out preferred characteristics of the transmissions 
which now emanate from 13 stations. 

The main points of the redrafted recommendation are : 

(1) Standard frequency transmissions on 5, 10 and 15 Mc/s should now 
comprise carrier modulated by time signals only, while transmissions 
on 2-5, 20 and 25 Mc/s may be modulated by audio tone, preferably 
(as before) 440, 600, or I 000 C/s. 

(2) The time signals should consist of pulses at one second intervals 
maintained within s50 millisec of Universal Time UT2. Each pulse 
should preferably last 5 millisec and consist of modulation at an in- 
tegral multiple of 200c/s (e.g. if the modulation frequency is 1000 
c/s the pulse will contain exactly 5 modulation cycles). The ‘ minute’ 
impulse is modified for easy identification. 

(3) The transmitted frequencies should approximate to UT2, differing 
from Ephemeris time by as constant amount as possible, and be main- 
tained constant within any one year to less than +5 parts in 10’, an 
atomic frequency standard being used for the purpose. 

Administrations are asked to publish promptly the results of daily 

measurements of signals and to send copies of these to the Director of 

C.C.I.R for collation. 

New information about standard frequency stations is to be sent for 
publication in the Telecommunications Journal of the I.T.U. 

Coupled with this recommendation is another recommending in strong 
terms that all other transmissions in the protected bands should cease. 
Certain parts of the reserved bands are not used for standard transmis- 
sions but for noise measurements, and it is, of course, desirable that these 
should be kept free from extraneous interference. 
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A report setting out the present position was also accepted, and deals 
chiefly with the problems of identification of individual stations, and 
mutual interference between stations operating on the same nominal 
frequency. To overcome this it has been suggested that individual 
stations should use a characteristic tone frequency for time signal trans- 
missions. Alternative approaches put up for study include the division of 
individual reserved bands into 4 Kc/s sub-channels as shown in Table !, 
with the allocation of offset frequencies to different stations, or the 
adoption of a schedule of time-sharing between different stations. 








Table | 
Ke/s 
4996— § 000 5 0C00— § 004 
9 996-10 000 10 000-10 004 
14 992-14 996 14 996-I§ 000 If 000-15 004 If 004-15 008 
19 996—20 000 20 000-20 004 20 004-20 008 
24 992-24 996 24. 996-25 000 2§ 000-26 004 25 004-25 008 














In each sub-band the carrier frequency should be on the lower side. 


3 STABILITY OF STANDARD FREQUENCY TRANSMISSIONS 
AND TIME SIGNALS AS RECEIVED 
Closely bearing on the subject covered by Question 140 is the form that 
the time signal transmission should take to permit the most effective 
utilization (the subject of Question 141). It was accepted that these 
transmissions are utilized for two distinct purposes : 
(1) synchronization of sub-standard clocks, and other devices, requiring 
only moderate accuracy ; 
(2) determination of time and frequency to the highest accuracy 
attainable. 
The attainment of these two objectives may well be best met by modi- 
fying the form of time signal modulation to provide a readily identifiable 
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signal giving moderate precision while at the same time permitting 
more precise measurement utilizing more elaborate receiving 
equipment. 

The problem of obtaining highly precise time markers within the 
limited bandwidths available has not been resolved, and further study is 
required on this aspect of Question 141. 


4 STANDARD FREQUENCY TRANSMISSIONS AND TIME SIGNALS 

IN ADDITIONAL BANDS 
It has become evident that variations in ionospheric propagation are such 
as to limit the accuracy that can be obtained with normal high frequency 
standard transmissions. The only way to provide transmission of really 
high stability at the point of reception appears to involve the use of very 
low frequencies. A move was therefore made at Los Angeles to establish, 
subject to the provision of a suitable frequency allocation, a world- 
wide service on a frequency of 20kc/s, but in view of the difficulty of 
providing full cover, and obtaining effective synchonization, a pre- 
ferred approach seems to be to upgrade the stability of existing long 
wave transmissions in the frequency band 15-25kc/s, and a recom- 
mendation was accepted to this effect. The existence of a small number 
of such transmitters would provide a world-wide standard frequency 
service. 

The provision of a time signal service was not so satisfactorily 
resolved, but it was left that a frequency allocation in the region 15-25 
kc/s with a bandwidth of 1tooc/s would be sought to permit the 
establishment of a world-wide time signal service. 
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Study Group VII— 


INTERNATIONAL MONITORING 


1 INTRODUCTION 
THE TERMS OF REFERENCE Of Study Group VIII are comprehensive and 
cover all aspects of monitoring of radio frequency transmissions. Apart 
from the usual measurements of radiated frequency, bandwidth of emis- 
sions and field-strength, measurements of such as spectrum utilization 
are also part of the Study Group’s work. 


2 THE IDENTIFICATION OF RADIO STATIONS 

The identification of transmissions and the insertion of call signs 
during traffic has always been a rather intractable problem. Detail 
progress has been accepted (but with reservations by most Eastern 
European countries) in a report replacing Report No. 91, and by revision 
of Recommendation 220. It has been found that identification of ISB 
transmissions by amplitude modulation of the sub-carrier by the call 
sign is satisfactory with difference in levels of 5 dB (distortion of traffic 
is tolerable if level difference does not exceed 6 dB) provided the call 
sign is repeated and preceded by the Q-code signal QTT. 

The superimposition of the call sign by Ar modulation of an Fr signal 
has been dropped due to the expense involved in transmitter modifica- 
tion. It has been found that additional frequency or phase modulation 
of the carrier can readily be provided (described in Document 56 of 
London (1953), and Document 183 of Los Angeles (1959) ) and this is 
identifiable with a standard communications receiver. 
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The original question (104) has therefore been slightly recast, 
reflecting the progress made. 


3 AUTOMATIC MONITORING OF OCCUPANCY OF THE 
RADIO FREQUENCY SPECTRUM 
This question (143) was first assigned to Study Group VIII in 1956 and 
no conclusions are yet available. A short report summarizes the progress 
to date in general terms, commenting particularly on the order of 
accuracy attainable, using straightforward measuring techniques, for 
the various types of measurement. Results are set out in Table I. 


Table I 
ACCURACY ATTAINABLE USING AUTOMATIC SCANNING 
AND MEASURING TECHNIQUES 





Measurement of occupied bandwidth within 10-20% 
Measurement of field-strength within 13 dB 
Measurement of received S/N ratios within 13 dB 





4 MEASUREMENTS AT MOBILE MONITORING STATIONS 
A report on the type and the accuracy of measurements which can be 
made using mobile monitoring stations was tabled. It is concluded that 
it is possible to make measurements from mobile stations of all condi- 
tions normally made by fixed stations. 
The report comments on the type of instruments that may be used, 
and the accuracies that should be sought. 


5 FREQUENCY MEASUREMENTS AT MONITORING STATIONS 
The question (145) seeks information on the desirable ratio of the error 
of frequency measurement to the permissible tolerances of emission and 
the accuracy required for various classes of service extending up to, in 
certain cases, at least 3000Mc/s. A Report (67) very briefly sum- 
marized the information which had been presented up to 1956 on 
measurements above 50 Mc/s. It is generally accepted that the accuracy 
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STUDY GROUP VIII: 


and preferably 10 times. 
With regard to the accuracy of frequency measurements which can 
be accomplished at monitoring stations, the following statement was 
made at Los Angeles. 
(a) Standard frequency transmissions are available with a claimed ac- 
curacy, as transmitted, of better than +1 part in 10°. Secondary 
frequency standards which can be maintained to an accuracy of 
better than +1 part in 10’ are available for both fixed and mobile 
monitoring stations. Where ground wave transmissions from standard 
frequency stations are available, the secondary standards may be 


maintained to approximately 1 part in 10’. 





INTERNATIONAL MONITORING 69 


of measurement should be better than 5 times the permitted tolerance, 


(b) Table II lists the accuracy of measurement of various classes of 
emission which can be attained under optimum conditions at fixed 
and mobile monitoring stations. 


Table II 


ACCURACY OF MEASUREMENT ATTAINABLE UNDER OPTIMUM 
CONDITIONS AT FIXED AND MOBILE MONITORING STATIONS 





Class of 


emission 


Measurements at 
fixed stations 


Measurements at 
mobile stations 











Ao As Asb -2°5 parts in 108 +4 parts in 108 
+n xX o-5c/s * -+nxXosc/s * 

F, A, -+2°5 parts in 108 +4 parts in 108 
-En x 05 c/s* -+-n Xx o*5c/s* 
+2-5c/s +2-5c/s 

F, MUX -+2°5 parts in 108 +4 parts in 108 
-Ln xX 0-5 c/s* -nX 0-5 ¢/s* 
+1oc/s +1oc/s 





F, using discriminating 


equipment -+-2°5 parts in 108 


+100c/s 








+4 parts in 108 
+100c¢/s 








* n is the integer > ( 


F (measured frequency in Mc/s) 


30 





”) (for F << 30 Me/s, n=1) 
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Table III 





Type of measurement Accuracy 





Measurements, at fixed monitoring stations, of the frequencies +6 parts in 10% (or, where 
this would be less than 
+2c/s, to an accuracy 


within-+ 2 c/s) 


of stations, excluding broadcasting stations, operating in the 
band 10kc/s—4 oookc/s. 





Measurements, at fixed monitoring stations, of the frequencies 


+1¢c/s 


of broadcasting stations operating in the band 10kc/s—4 oookc/s 





Measurements, at fixed or mobile monitoring stations, of the 
-+2 parts in 10% 





frequencies of amplitude modulated stations, excluding 
‘standard’ television stations*, operating in the band 4 000 kc/s— 
500 Mc/s. 





Measurements, at fixed or mobile monitoring stations, of the 
frequencies of frequency modulated stations operating in the 
band 4000kc/s to 50 Mc/s. 


+2 parts in 10° 





Measurements at fixed or mobile monitoring stations. of the 
frequencies of frequency modulated stations operating in the 
band 50 Mc/s—1 000 Me/s. 


+2o00¢/s (a) 





Measurements, at fixed or mobile monitoring stations, of 
amplitude modulated stations, excluding ‘standard’ television +1 part in 105 


stations*, operating in the bands above 500 Mc/s. 





Measurements, at fixed or mobile monitoring stations, of the 


frequencies of ‘standard’ television stations*, operating in the 
band 30 Mc/s—1 000 Mc/s. 


+100c/s (b) 








* By ‘standard’ television stations are meant rate means of calibrating the secondary 


stations operating in the appropriate 
broadcasting bands. 

a An accuracy of +200c/s at 200Mc/s is 
equivalent to +1 part in 10°, which can be 
obtained without difficulty at fixed or 
mobile monitoring stations. At higher fre- 
quencies, since the error of standard 
frequency transmissions received over sky- 
wave paths may exceed 1 part in 1o’, the 
achievement of a higher accuracy must 
depend on the availability of a more accu- 


frequency standard used at the monitoring 
station than is provided by the usual 
methods of using skywave standard fre- 
quency transmissions. 


b This accuracy is necessary since in Europe 


the offset frequency of a vision carrier 
must be accurate to within +s500c/s. The 
use of ‘precision offset’ will in future 
demand a much higher accuracy of 
measurement of the frequencies of tele- 
vision stations. 
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The accuracies which should be sought in specific frequency measure- 
ments have also been revised and extended. The new values are set out in 
Table III. 


6 FIELD-STRENGTH MEASUREMENTS AT MONITORING 
STATIONS 

A study programme (102) seeks information on the preferred equipment 
and methods to be used at monitoring stations for the measurement of 
field strengths for propagation studies, for the measurement of field 
strengths of certain types of emission, measurement in the presence of 
noise and interference and measurement at a distance of the relative 
levels of fundamental and harmonics of an emission. 

A report summarizes the preferred methods of making measure- 
ments for propagation studies in Germany and comments on other 
aspects of the study programme. It includes details of the work which 
is being carried out in the U.S.A to obtain propagation data for fre- 
quency allocation planning and for establishment of station separations. 
An automatic method of analysing field-strength records is described. It 
also deals with preferred methods of measuring field strength at monitor- 
ing stations in the U.S.S.R. The measurement of field strength of special 
types of emission is also considered. 

Comments on particular aspects of the study programme are also 
given in reports from the Administrations of Japan and Czechoslovakia. 
The latter paper deals especially with the calibration of field-strength 
measuring apparatus. 


7 SPECTRUM MEASUREMENT BY MONITORING STATIONS 
The subject is covered by a study programme (103) which is chiefly 
concerned with the technique of measurement of occupied bandwidth 
remote from the transmitter. These spectrum measurements suffer some 
limitations as compared to measurements at the transmitter because of 
noise, fading and interference. Noise imposes a restriction upon the 
dynamic range that can be accommodated in a given measurement. 
Although the noise level, as related to the signal level, imposes a definite 
limitation, certain valid measurements may be performed on those 
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components of the signal which exceed the noise level. The report also 
discusses ways in which errors can be reduced to a minimum. 

An alternative approach, so far used with Ar signals only, has been 
to study the signal build-up time, and from this to derive the occupied 
bandwidth. This can only be done under favourable conditions, but this 
nevertheless does not invalidate the method. A set of 60 such measure- 
ments made at distances up to 425 km from the transmitter showed a 
maximum discrepancy between near and remote measurement of 16%, 
with an average discrepancy of 4.8%. These could be attributed to 
selective fading effects. This method can only be used for S/N ratios 
above 35 dB, as otherwise the 10% signal amplitude point cannot be 
accurately determined. 


8 NEW QUESTIONS 
A number of new questions were accepted for study and brief details 
are set out below: 


8.1 MONITORING AT FIXED MONITORING STATIONS OF 
RADIO TRANSMISSIONS FROM SPACE VEHICLES 
Covers the difference between monitoring transmissions from or near 
the earth and those from ‘space platforms ’. The question also poses the 
problem of identifying transmissions from specific space vehicles. 


8.2 MEASUREMENT OF S-VALUES AT MONITORING STATIONS 
Calls for the establishment of a comparison between S-meter scales (such 
as might be available on existing monitoring receivers) and more ob- 
jective forms of field-strength measurement (i.e. SIMPO, SINPFEMO 
codes, etc.). 


8.3 IDENTIFICATION OF SOURCES OF INTERFERENCE TO 
RADIO RECEPTION 
To try and establish a ‘ Catalogue’ to enable similar sorts of interference 
to be classified in a uniform manner. 


8.4 VISUAL MONITORING OF THE RADIO-FREQUENCY 
SPECTRUM 
To ascertain the way in which ‘visual’ monitoring can best be applied. 














Study Group IX— 


RADIO RELAY SYSTEMS 


1 INTRODUCTION 

The universal adoption of preferred characteristics for FDM radio relay 
systems and equipment operating at frequencies above 30 Mc/s (which 
is taken to include tropospheric scatter systems) was becoming suf- 
ficiently extensive that it justified the undivided attention of a Study 
Group. Accordingly the terms of reference of Study Group IX were 
changed to enable the Study Group to devote its attention exclusively to 
this field. 

Although radio relay systems of all types are dealt with by the Study 
Group, it is becoming apparent that TDM systems are a practical proposi- 
tion only in the case of the lower capacity systems, and as such seem 
unlikely to form integral parts of major international trunk systems. 
The emphasis, particularly at Los Angeles, has therefore been concen- 
trated on FDM systems. However, in order to finalize Question 92 on 
TDM systems, a number of recommendations were accepted at Los 
Angeles, and these complete the study of this question. 

The radio relay application of primary importance is that involving 
multichannel telephony, but with the increasing use of higher capacity 
systems, common standards of performance are evolving for the trans- 
mission of multichannel telephony and television. As in the case of 
telephony, the responsibility for systems carrying television does not 
rest solely with the C.C.I.R, and the C.M.T.T, which is a body combining 
television as well as radio link experience, plays an important part in 
deciding the performance to be obtained. 
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2 STANDARDIZATION OF MULTICHANNEL RADIO RELAY SYSTEMS 
USING FREQUENCY DIVISION MULTIPLEX AND OPERATING AT 
FREQUENCIES ABOVE ABOUT 30 Mc/s 
The universal adoption of preferred characteristics for FDM radio relay 
systems would make it possible freely to interconnect radio relay sys- 
tems. With this in view it is necessary to specify a limited number of 
characteristics, according to whether the interconnection is to be made 
at audio baseband, IF or RF frequencies. All aspects of study relating to 

FDM systems are covered by Question 93. 


2.1 INTERCONNECTION AT AUDIO FREQUENCIES 
A recommendation (188) of Warsaw 1956, providing that FDM tele- 
phony systems should conform to relevant C.C.I.F recommendations 
for modern types of telephone circuits, has been retained. 


2.2 INTERCONNECTION AT BASEBAND FREQUENCIES 
The recommendation (189) of Warsaw 1956 concerning impedance and 
levels at baseband interconnection points was amended at Los Angeles 
as shown in columns (d), (e) and (f) of Table I. The main effect of the 
amendment is to extend the baseband limits of the radio relay system, 
raise the channel input level and reduce the channel output level. 


2.3 INTERCONNECTION AT IF FREQUENCIES 
In order to facilitate interconnection at IF or RF frequencies, the carrier 
deviation with and without pre-emphasis, and the characteristics of the 
interconnection should be specified. 


2.3.1 Frequency Deviation without Pre-emphasis 
The recommendation relating to frequency deviation (191) was 
amended by adding the values relating to 960 and 1 800 channels. The 
complete table is shown in Table II. 


2.3.2 Frequency Deviation with Pre-emphasis 
A new recommendation has been prepared giving, in cases where pre- 
emphasis is used, a preferred characteristic, which when normalized 
applies to all systems up to and including 1 800 channels. 


the baseband and a relative gain of 4 dB at the top end. 








Table II 
Maximum number rms Deviation per 
of channels channel (kc/s) 

24 35 

60 50,100,200 
120 50,100,200 
300 200 
600 200 
960 200 

1 800 140 (provisional) 








The preferred pre-emphasis characteristic is that obtained by using a 
network with insertion loss given by : 
6. 
a. 
e I+ 6.25 1B 
20 log = 10 logig ee c 


f ft 
where fr= resonant frequency of network (fr=1-25 f max.) 
fmax.=highest telephone channel baseband frequency of system. 


2.3.3 IF Characteristics 
The recommendation (190) was amended in certain minor respects. The 
IF levels and impedance remain at: 0-5 V rms for the output ; o-3V rms 
for the input and 75 unbalanced respectively. The preferred IF fre- 
quency remains at 35 Mc/s for radio frequencies below 1 000 Mc/s, and 
70 Mc/s from 1000Mc/s up to 8500McC/s, irrespective of system 
capacity. 
2.4 RF INTERCONNECTION 

A great deal of attention has been given to the problem of interconnect- 
ing radio relay systems at RF frequencies. This implies a high degree of 
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This characteristic provides for a relative loss of 4 dB at the low end of 
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standardization in the modulation characteristics of these systems. It 
also implies the adoption of a common frequency plan, and the use of 
common frequencies. 

The aim of the Los Angeles deliberations has clearly been to extend 
the definition of already accepted frequency plans to the 6 000 and 7 000 
Mc/s band, to systems conveying up to 1 800 telephone channels and to 
narrow band systems (i.e. 60 to 120 channels) and to supervisory 
systems. Theconclusions arrived at are summarized below : 


2.4.1 All Radio Relay Systems in 2 Gc/s, 4Gc/s and 6 Gc/s 
Frequency Bands 
The extent of the frequency bands which are desirable and the preferred 
centre frequencies are set out in Table III. 


Table III 


C.C.I.R RECOMMENDATIONS FOR PREFERRED RADIO-FREQUENCY 
CHANNEL ARRANGEMENTS FOR RADIO RELAY SYSTEMS USED 
FOR INTERNATIONAL CONNECTIONS 

















Maximum Capacity of each Preferred Width of radio 
radio carrier (Telephone ‘centre’ frequency frequency band 
channels or Television) fo (Me|s) occupied 

60/120 1808 200 
2000 200 
2203 200 
60/120 75585 300 
300 to 1 800 1903 400 
or television 2101 400 
or equivalent 4003'S 400 
600 to 1 800 6175 500 
or television 
or equivalent 











It should be noted that an alternative radio frequency arrangement in the 4000Mc/s band 
may be used in Regions 2 and 3. 
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fo — 213.5 fo—25 fo : 

fo — 3.1 fo + 3.1 a 

tli | 

H(V) s 

6 Ge/s | | v(H) 4 
fo — 248.9 fo + 248.9 ; 

Fig.1 Recommended Radio Frequency Plan for Auxiliary Radio Relay Systems ! 

: 

2.4.2 Auxiliary Radio Relay Systems ‘ 


Two pairs of radio frequency allocations are needed to provide two 
normal service channels, or a normal and a standby service channel. 

When the auxiliary radio relay system shares the same frequency 
band as the main system, the preferred channel arrangement is as shown 
in Fig.t. 


5 i eens SE 


UN Abe BiB gli 


2.4.3 60-120 Channel Systems in the 2 Gc/s Band 
The frequency pattern of narrow band systems in the 2 000 Mc/s band 
follows that of wideband systems with the following exceptions : 

1 The separation between ‘ go’ channels is 14 Mc/s. 

2 The frequency shift at a repeater is 119 Mc/s. Interleaved channels 
at half spacing are also provided for. In addition the use of ‘ stagger ’ 
frequencies spaced by 3-5Mc/s from the above frequencies are 
allowed in special cases. 

The recommended radio frequency pattern is as shown in Fig.2. 









a 















2.4.4 60-120 Channel Systems in the 7 Gc/s Band 
Here again the frequency pattern of narrow band systems in the 7 000 
Mc/s band is similar in conception to the pattern for wideband systems. 
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200 Mc/s 
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24.5 Mc/s 
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I 
-<> §14Me/st ~. ——_ 49 Mc/s <- 
QS nnn nee ere eee reererrere 119 Mc/s —--—> 
PREFERRED VALUES FOR fo: 1808 Mc/s 
2000 Mc/s INTERLEAVED FREQUENCIES AT 7 Mc/s SPACING AND “STAGGER" 
2203 Mc/s FREQUENCIES AT 3.5 Mc/s ARE ALLOWED 


Fig.2 Recommended Radio Frequency Plan for 60-120 Channel System in 2000 Mc/s Band 
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PREFERRED VALUE FOR fo: 7558.5 Mc/s 


Fig.3 Recommended Frequency Plan for 60-120 Channel Systems in the 7000Mc/s Band 








200 Mc/s 











213 Me/s 

















PREFERRED VALUES FOR fo: 1903 (or 1888.5) Mc/s 


Fig.4 Recommended Frequency Plan for 600-1 800 Channel Systems in 2000 and 4000 Mc/s Band 


2004 Mc/s 
4003.5 (or 3989) Mc/s 
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It differs in the following respects : 
1 The separation between ‘ go’ channels is 7 Mc/s. 
2 The frequency shift at repeaters is 161 Mc/s. 
3 Up to 20 channels in each direction are provided for in a 300 Mc/s 
band. 
The recommended radio frequency pattern is as shown in Fig.7. 


2.4.5 600-1 800 Channel Systems in the 2 and 4Gc/s Bands 


The preferred frequency plan set out in the Warsaw recommendation 
(194) shown in Fig.4 for use in the 2000 and 4000 Mc/s bands and 
applicable to 600 channels, is extended to include systems conveying up 
to 1 800 channels of telephony or the equivalent. A reservation is made 
that it may not be possible to use interleaved frequencies for 1 800 
channel systems. 

An alternative radio frequency channel arrangement, based on the 
TD2 system, may be employed in Regions 2 and 3. 

























2.4.6 600-1 800 Channel Systems in the 6 Gc/s Band 


The preferred frequency plan to be used in the 6 000 Mc/s band follows 
broadly the plans used in the 2 000 and 4000 Mc/s band. 
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Fig.5 Recommended Radio Frequency Plan for 600-1 800 Channel Systems in the 6000 Mc/s Band 
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There are, however, important exceptions. The plan provides for up 
to 8 channels in both directions, to be accommodated in a 500 Mc/s 
band. The frequency separation between channels is 29-65 Mc/s, and 
the frequency shift at a repeater station 252-04 Mc/s (this radio fre- 
quency arrangement is suitable for use with intermediate frequencies 
of 70 Mc/s and 74-13 Mc/s). 

The recommended channel polarization is such as to call for bipolar 
aerials. Alternative polarization and frequency pattern arrangements 
suitable for monopolar aerials may, however, be used by agreement with 
the administrations concerned. 

The preferred frequency pattern is shown in Fig.¢. 


3 MAINTENANCE PROCEDURE FOR WIDEBAND RADIO 
RELAY SYSTEMS 
Certain aspects of maintenance can be standardized to facilitate the 
operation of systems crossing international boundaries. These, and 
measuring techniques, are covered by Question 96. 


%.I CONTINUITY PILOTS FOR TELEPHONE AND TELEVISION 
SYSTEMS 

The Warsaw recommendations (198 and 199) defining continuity pilots 
have been completely revised. Pilot frequencies and levels are now 
specified more fully for telephone and television systems, as set out in 
Columns (g) and (h) of Table I. 

The frequency stability of the pilot should be better than 5 parts in 
10’. Another continuity pilot situated below the baseband may be used 
by agreement between the administrations concerned. 


3.2 REGULATING PILOTS (FOR TELEPHONE SYSTEMS) 
This recommendation (128) is amplified in the sense that radio and line 
systems are treated in the same way. The point of interconnection 
between a radio relay and a line system is now considered a junction 
between line regulating sections (except when the cable system consti- 
tutes a short extension of the radio system, when it is considered as a 
part of the same line regulating section). 
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The continuity pilot at the junction of line regulating sections must 
be suppressed to at least — 50 dBmO. The preferred frequency for a line 
regulating pilot is 308 Kc/s +3 c/s, and the preferred level — 10 dBmO. 


3.3 MEASUREMENTS TO BE MADE IN FDM SYSTEMS 
This new recommendation suggests that transmission quality be checked 
by measuring the gain stability in the baseband, and the total noise, 
including crosstalk. 

The gain stability is measured by means of a line regulating pilot 
(para. 3.2) and the total noise may preferably be measured in specially 
reserved measuring channels, outside the spectrum of the FDM signal, 
listed in columns (i) and (j) of Table I. 

To facilitate the measurement of system noise during traffic, band 
stop filters with an attenuation of at least 50 dB over a minimum fre- 
quency band of + (0-005 f+ 2) kc/s (where f is the centre frequency of 
the measuring channel) are specified. 


3.4 WHITE NOISE TESTING APPLIED TO FDM SYSTEMS 
The Warsaw recommendation (197) has been amplified to include pre- 
ferred frequencies for the noise measuring channels. These are specified 
in Table IV. 











Table IV 
Bandwidth Central frequency of measurement channels (Kc/s) 
System of white 
capacity noise 
(channel) spectrum Lower channel Centre channel Upper channel 
(kc/s) either or either or 
60 60-300 50 jo _— 270 331 
120 60-552 go jo 270 543 607 
300 60—I 300 50 jo 534 1248 1499 
600 60-2 660 50 qo 1248 2438 3200 
60-4028 50 Jo 2438 3 886 4715 
” | poehe 270 534 2438 3 886 4715 
1 800 316-8 204 270 534 3 886 8002 9023 























The appropriate white noise loading for systems of up to 240 channels is given as 
(— +4 logioN) GB, relative to 1 milliwatt. 
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The important characteristics of the white noise measuring equipment 
are also specified. 


3.5 TELEVISION LINK MAINTENANCE 
The maintenance procedure relating to television systems has been 
referred to the C.M.T.T for further study. 


4 HYPOTHETICAL REFERENCE CIRCUITS (HRC) FOR 
WIDEBAND RADIO RELAY SYSTEMS 
Three Warsaw recommendations (201, 202 and 203) on this question 
(97) defined HRC for systems of differing capacities. The HRC for TDM 
systems has been modified to comprise 6 (instead of 9) homogeneous 
sections. In the case of FDM systems, the basic HRC, comprising 3 sets of 
channel modulators, 6 sets of group modulators and 9 sets of super 
group modulators, now applies to systems with capacities greater than 
120 channels. Below 120 channel capacity, the simpler HRC comprising 
6 equal-length homogeneous sections, with 3 sets of channel, 6 sets of 
group and 6 sets of super group modulators, now applies. 


4.I ALLOWABLE NOISE POWER IN THE HRC FOR FDM 
TELEPHONE SYSTEMS 

The most significant amendment to the Warsaw recommendation (200) 
is in the omission of the recommended mean noise value in the busy 
hours, in the absence of fading, and in the addition of recommended 
noise values for short periods of time. 

The provisional values of noise power for the radio relay system alone, 
which are not to be exceeded, are as follows : 


(a) 7500 pW weighted mean value in any hour. 

(b) 7 500 pW weighted one-minute-mean for more than 20% of a month 
when the fading is severe. 

(c) 47500 pW weighted one-minute-mean power for more than o-1% 
of amonth when the fading is severe. 

(d) 1000000 pW unweighted (with an integrating time of 5 minutes) 

for more than 0-01 % of a month when the fading is severe. 
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4.2 ALLOWABLE NOISE POWER IN REAL FDM 
TELEPHONY CIRCUITS 

A new recommendation has been drawn up covering the allowable noise 
power in real circuits, the length of which (L) is between 250 and 2 500 
km. The noise is not to exceed: 

(a) 3L pW mean value in any hour. 

(b) 3L pW one minute-mean-power for more than 20% of any month. 
(c) 47500 pW one-minute-mean power for more than L/2 500 X0-1% 

of any month. (This is a planning objective.) 


4.3 ALLOWABLE NOISE POWER IN THE HRC FOR TDM SYSTEMS 
The recommended values of noise power are the same as those given in 
para. 4.1 (except (d) ), but with the addition of a further 2 500 pW to 
account for the terminal equipment. 


5 PREFERRED CHARACTERISTICS OF RADIO RELAY SYSTEMS 
FOR THE TRANSMISSION OF MONOCHROME TELEVISION 
Study of radio relay systems carrying television is carried out jointly 

with the C.M.T.T, and derives from C.C.I.R question 146. 


5.I FREQUENCY DEVIATION AND SENSE OF MODULATION 
The recommended frequency deviations without pre-emphasis remain as 
set out in the Warsaw recommendation (184) (i.e. 8 Mc/s peak-to-peak 
for 625-line systems, and 8 to 12 Mc/s peak-to-peak for 819-line sys- 
tems). The sense of modulation at the point of international intercon- 
nection is to be the subject of agreement between the Administrations 
concerned. 
Table V 





No. of Lines 405 525 


Low frequency loss 12 dB 10 dB 


Frequency of zero loss 0-9 Mc/s 0:9 Mc/s 
High frequency gain 2 dB 3dB 9 dB 
(approx. ) (3 Mc/s) (4Mc/s) (10 Mc/s) 
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5.2 PRE-EMPHASIS FOR FDM TELEVISION SYSTEMS 
The use of pre-emphasis is preferred for the transmission of monochrome 
television signals by radio relay systems. The amount of pre-emphasis 
to be used is given in Table V. 
The network by which this characteristic is obtained is also defined. 


5.3 SIMULTANEOUS TRANSMISSION OF TELEVISION AND 
TELEPHONY ON THE SAME RADIO-FREQUENCY CARRIER 
It is recommended that the television signal should be in the lower part 
of the baseband, the precise arrangement to be the subject of further 
study with the C.C.I.T.T. Certain blocks of telephone channels may have 
to be omitted when a colour sub-carrier is being transmitted. 


5.4 TRANSMISSION OF ONE SOUND CHANNEL WITH A 
MONOCHROME TELEVISION SIGNAL 
The characteristics of the sound channel accompanying a television 
programme have been defined. 


5.4.1 Transmission Performance 
As required by C.C.I.T.T for international music circuits. 


5.4.2 Transmission Characteristics 

Sub-carrier frequency : 7-5 Mc/s. 

Normal deviation of sub-carrier: 140 kc/s rms. 

Audio bandwidth : 30 c/s to 10 kc/s (up to 15 kc/s if recommended by 
id wok ty ay 

Audio level and impedance: +9dBm (corresponding to 140kc/s rms 
deviation in 600 © balanced). 

No pre-emphasis. 

IF and RF deviation: 300 kc/s rms. 


5.5 TRANSMISSION OF MORE THAN ONE 
SOUND CHANNEL 

A new study programme was accepted to determine preferred charac- 

teristics for the provision of up to 6 sound channels, either as an 
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alternative to a television transmission, or simultaneously on the same 
carrier as a television signal. 


5.6 PERMISSIBLE NOISE IN THE HYPOTHETICAL REFERENCE 
CIRCUIT FOR TELEVISION 

This is a new recommendation which sets out design objectives for the 
permissible noise in the HRC for television, based on data used by 
television specialists. 

The ratio of peak-to-peak signal to rms noise in the HRC should not 
fall below : 
(X+ 4) dB for more than 20% of a month when fading is severe. 
(X—8) dB for more than o-1 % of a month when fading is severe. 

(It is noted that the value of (X +4) dB corresponds to the signal-to- 
noise ratio obtained in no-fading conditions.) The values of X are given 
in Table VI. 











Table VI 
Number of Lines 405 525 625 625 819 819 
Upper frequency 
limit fo Mc/s. 3 4 5 6 5 10 
X (dB) 50 52 57 50 























It is provided that the noise is measured with a defined low pass filter and weighting network, 
on a power meter having an effective time constant of one second. 


5.7 OTHER REQUIREMENTS FOR THE TRANSMISSION OF 
MONOCHROME TELEVISION SIGNALS OVER LONG DISTANCES 
The C.M.T.T document relating to long distance monochrome television 
transmission was submitted to the C.C.I.R and accepted as specifying the 
recommended requirements. Paras. 5.1 and 5.6 of this review are based 
on this document, which replaces a Warsaw report (84). Some of the 
specifications which, according to the above report, were formerly 
design objectives are now definite recommendations. The hypothetical 
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reference circuit, as in the telephony case, has a length of 2 sookm, 
with two intermediate video panels, which divide the circuit into three 
sections of equal length. The transmission performance of this circuit 
is defined in the report ; the insertion gain should be within 1 dB of zero 
level at the time of setting up, and the variation of insertion gain with 
time should not exceed : 

+o-3 dB for short periods (e.g. 1 second) 

+ 1-0 dB for medium periods (e.g. 1 hour). 

The signal-to-noise ratios set out in Table VI relate to random noise. 
For periodic noise, expressed in terms of peak-to-peak amplitudes for 
| both signal and noise, the performance should be better than that set 
E out in Table VII. 


EMRIs 





Table VII 





Number of Lines 405 525 625 625 819 819 





Normal upper limit of video frequency band fo 
(Mc/s) 3 4 5 6 5 10 





et 


Signal-to-noise ratio (dB) for power supply 
hum (including the fundamental frequency 30 30 30 30 30 30 
and lower order harmonics) 





Signal-to-noise ratio (dB) for single frequency 
noise between 1kc/s and 1 Mc/s 50 50 50 50 50 50 








CE Cs 


Value (dB) to which the signal-to-noise ratio 


for single frequency noise may increase 25 30 30 30 30 30 
linearly between 1 Mc/s and fo 























For Impulsive Noise a minimum signal-to-noise ratio of 25 dB has been proposed 


6 SERVICE CHANNELS FOR WIDEBAND RADIO 
RELAY SYSTEMS 
It is recommended, in response to the question on this subject (147), 
that a number of service systems, as detailed below, should be provided 
on international radio relay systems. Each system should be capable of 
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(a) BASIC PATTERN OF RADIO-FREQUENCY PLAN A 
CHANNEL ARRANGEMENT 


0.4M 
Samarra acs lla iene etna whe — 30.4 Mc/s — 


—————— oe — -— ——— 
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(b) Example of application to three multi-hop _ horizontal lines are used on different hops of 
telephony systems in the same geographical each system, but not necessarily in the order 
area (the frequency allocations shown inthe shown). 


CHANNEL 
NO 





a 1 RAGED NRE RIO 
SYST | SYST 2 SYST 3 fo SYST | SYST 2 SYST 3 
NO OF R.F. CHANNELS: 3. CHANNEL SPACING: 5.6 Mc/s FREQUENCIES PER R.F. CHANNEL: 7 
SPACING BETWEEN FREQ. 0.8 Mc/s 


Fig.6 Radio-frequency Channel Arrangements for Tropospheric-scatter Systems 


transmitting at least 60 telephone channels or a television signal. This 
service traffic may be carried by means of metallic circuits, or an 
auxiliary radio relay system, or (for economic reasons) below the base- 
band of the main system. 
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The service systems should provide the following facilities : 

1 One telephone service channel (express speaker) between staffed 
stations receiving supervisory signals. 

2 One second telephone service channel (omnibus speaker) for tele- 
phone communication linking all stations. 

3 One service channel for the transmission of high speed signals asso- 
ciated with the switching of the broad band channels. 

4 One service channel for the transmission of a number of relatively 
low speed supervisory signals. The upper part of channel 2 may also 
be used for this service, by agreement between the administrations 
concerned. 

The service channels should provide a bandwidth of 300-3 400 c/s. 
Other characteristics to be the subject of further study. 

Where the service channels are carried by means of a separate radio 
relay system operating in the same frequency band as the main radio 
relay systems, certain preferred frequency channels have been desig- 
nated and these are dealt with in 2.4.2 as part of Question 93. 


7 DURATION OF INTERRUPTIONS WHEN SWITCHING FROM 
NORMAL TO STANDBY EQUIPMENT 
The following design objectives appear feasible at the moment in answer 
to this question (165) : 

Transfer time : 1 ms. (Transfer time of the switch element itself, which 
while operating may introduce a short circuit, an open circuit or double 
transmission.) 

Operate time: %35ms. (The operate time of the entire automatic 
switching system, from the instant that transmission is degraded suf- 
ficiently that a switch is desirable, to the instant that service is restored 
by completion of a switch to the protection channel.) 


8 TROPOSPHERIC SCATTER SYSTEMS 
A beginning has been made to provide some guidance, in response to the 
question (148), regarding the frequency planning of tropospheric scatter 
systems, so that the possibility of interference between tropospheric 
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systems, and between tropospheric and line-of-sight systems, is 
minimized. 

The frequency patterns proposed are based on a unit separation of 
o-8 Mc/s, and are such that at any station the separation between trans- 
mitters is 7 units (or a multiple of 7 units for systems carrying more 
than 36 channels), and the minimum separation between transmitters 
and receivers is again a multiple of 0-8 Mc/s with a minimum of 
50 Mc/s. 

Two frequency plans are suggested, for the cases where: (a) two 
20 Mc/s band separated by 60 Mc/s (Plan A, Fig.6) or (b) a single 200 
Mc/s band, are available (Plan B, Fig.7). 

It is felt that while on occasion tropospheric scatter systems can 
substantially meet the line-of-sight link performance requirement, this 
will frequently prove impossible or uneconomic. Accordingly, as a 
more realistic planning objective, it is recommended provisionally that 
the standard adopted by the C.C.I.T.T for open-wire line circuits 
(namely, a maximum of 17 500 pW mean noise power in any hour over 
a 2500km circuit) should also be adopted for tropospheric scatter 
systems except where propagation conditions are severe (i.e. for a 
maximum of 10% of the time). 








Study Group X—BROADCASTING 


THE TERMS OF REFERENCE Of this Study Group are to study the tech- 
nical aspects of transmission and reception in the sound broadcasting 
service (except for tropical broadcasting), including standards of sound 
recording and sound reproduction to facilitate the international ex- 
change of programmes. To these terms has now been added the study 
of the technical aspects of video recording, in liaison with Study Group 
XI. It is convenient to summarize the work of this Group in three 
sections : 

1 Broadcasting problems in the MF, HF and VHF frequency bands. 

2 Recording standards for broadcast programme interchange. 

3 New questions. 


1 BROADCASTING PROBLEMS 

I.I DIRECTIONAL AERIAL ARRAYS 
The objective is to determine how far the theoretical gain and protection 
ratios given by the directional aerial arrays used in HF broadcasting are 
realized in practice, and how strong subsidiary side lobes can be avoided 
(particularly when the direction of the main beams are slewed by assy- 
metrical feed). Measurements of the signal laid down at great distances 
and in various parts of the world were carried out and statistical studies 
were made, but this is clearly a complex question and no final conclu- 
sions or recommendations were made on this question (23) at Los 
Angeles. 


I.2 SIMULTANEOUS USE OF TWO CHANNELS 
The question (37) involves a determination of the technical reasons that 
would justify the use of more than one HF frequency for the same pro- 
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gramme and the possibility of using special aerial arrays for reception 
areas of unusual size or shape. Also the practicability of broadcasting a 
single programme from two HF transmitters on different sites but with 
synchronized carrier frequencies. A report was adopted on this question 
to the effect that the number and choice of aerials and frequencies for 
areas of unusual size or shape can only be made after careful study of 
individual cases. As no general rules are likely to be effective, this should 
be regarded as the final answer to the question, which has now been 
terminated. 


I.% CONDITIONS FOR SATISFACTORY HF RECEPTION 

Two questions (39 and 149) cover a very wide field, and involve studies 
of current practice in HF broadcasting to determine the average signal 
level and protection ratio necessary for satisfactory reception, particu- 
larly when noise or interference is present. The second question seeks to 
determine these figures if HF frequency planning were to be on the basis 
of 5kc/s spacing between carrier frequencies. It was not to be expected 
that final solutions to these questions would become available, although 
much work has been done. However, in the specific case of a carrier 
frequency separation of 5kc/s, it was accepted that the same protection 
ratios were necessary as when the carriers were nominally the same. 
Arising from this work, it was evident that the present questions were 
too restricted in scope, and they were revised to include the effects of 
the path length on the protection ratio in various directions, and also the 
effect of adopting any carrier frequency separation (in the range 0-10 
kc/s). 


1.4 VHF FM BROADCASTING 
This question (150) concerns the protection ratios necessary and the 
advantages, if any, to be obtained by offsetting the carriers of co-channel 
stations. A new C.C.I.R Recommendation based on Recommendation 
206 emerged from these studies, the main items of which are given 
below : 
(i) Maximum deviation, as before, should be either +5o0kc/s, or 
+75kc/s; pre-emphasis should be used corresponding to the admit- 
tance of an RC combination having a time constant of 50 psec. 
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(ii) The field-strength at a height of 10 metres above ground level for 

satisfactory service should remain at : 
50 ». V/m. in the absence of interference. 
250 « V/m. in rural areas. 
1 000 »% V/m. in urban areas. 
3000 » V/m. in large cities. 

(iii) The protection ratio required to give satisfactory reception are as 
given below in terms of the spacing between carrier frequencies and 
for a maximum frequency deviation of + 75kc/s. 

For co-channel working, 28 dB for 99% of the time 

For carriers spaced at 100kc/s, 12 dB for 99% of the time 
For carriers spaced at 200kc/s, 6 dB for 99% of the time 
For carriers spaced at 300kc/s, —7 dB for 99% of the time 

The above figures apply where the interference results from tropospheric 
propagation ; for steady interference about 8 dB extra protection is re- 
quired. Additional protection can be obtained by carrier offsetting of 
20kc/s or more but the gain in protection depends on the types of 
receivers mainly used in each country (e.g. carrier offsets to give 8 dB 
added protection can vary from 20kc/s to 60kc/s). 


I.§ MEASUREMENT OF PROGRAMME LEVEL IN 
SOUND BROADCASTING 
This question (151) concerns the methods of programme level control 
in transmission over lines or radio links. Two different types of level 
indicator are in general use—a peak indicating instrument and a mean 
value indicator (VU meter). 
It was not possible to agree on specifications of a single preferred type. 


2 RECORDING STANDARDS 
2.I STANDARDS FOR DISC AND TAPE RECORDING 
It is now agreed, in response to the original study programme (74), that 
the C.C.I.R will study in future only magnetic tape recording practice 
for the international exchange of programmes, and that disc recording 
should be in accordance with Publication 98 of the International Electro- 
technical Commission. Accordingly, the recommendation (208) on this 
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subject has been deleted. A revision of existing recommendations (207 
and 209) covers the small changes introduced and adds a magnetic tape 
speed of 7¥, inches/sec. to the primary standard speeds that may be 
used for internationally exchanged programmes. 


2.2 FILM RECORDING FOR TELEVISION PROGRAMMES 

A new recommendation was adopted by the C.C.I.R to supersede the 
existing recommendation (211). The new document gives a detailed 
standardization and code of practice for the international exchange of 
films for television programmes in response to this question (100). 
Precise details of identification leaders and a coding system for desig- 
nating various types of films are laid down as well as certain construc- 
tional and dimensional standards for five of the types. A second auxiliary 
recommendation designates five of the particular types of film combina- 
tions described as the preferred primary standards for the international 
exchange of television film programmes. A sixth type is listed as a 
secondary standard. 


3 NEW QUESTIONS AND STUDIES 
Six new questions and three new study programmes were assigned by 
the C.C.I.R to Study Group X. These are summarized below. 


3.1 MEDIUM AND LONG WAVE SOUND BROADCASTING 
3.1.1 Optimum Bandwidth of Emissions 

A new question was approved to determine the optimum bandwidth of 

emission to give the best possible quality in the secondary service area, 

in view of the harmful interference in adjacent channels of LW and MW 

transmitters that can arise from radiation of the full bandwidth. 


3.1.2 Quality in Secondary Service Area 
A question was accepted for study as to the means by which the quality 
of MW broadcast reception should be assessed in the secondary service 
area and under what conditions would such a service be considered 
satisfactory. 
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3.2 MEASUREMENT OF NOISE IN THE AUDIO CHANNELS OF 
BROADCASTING SYSTEMS AND IN SOUND RECORDING SYSTEMS 
On the best type of measuring set for noise in audio channels and sound 
recording systems to give satisfactory agreement with subjective assess- 

ment. 

3.3 COMPATIBLE SINGLE SIDEBAND SYSTEMS 
A development in sound broadcasting which may become important is 
the so-called compatible single sideband system. (An SSB transmission is 
said to be compatible if it can be received on existing DSB receivers with- 
out any modifications whatsoever and with satisfactory quality ; e.g. a 
system transmitting carrier and one sideband.) 


3.4 STEREOPHONIC SOUND BROADCASTING 
Stereophonic sound is already established in the form of recordings on 
tape and disc and has been experimentally broadcast in some countries. 
Study is required to evaluate the methods by which stereophonic sound 
can be broadcast to ensure maximum economy in frequency usage and 
compatibility with existing services with no significant loss in coverage 
or increase in interference. (Compatibility in this connotation means 
that an ordinary receiver can continue to receive a balanced non- 
stereophonic programme whilst a stereophonic programme is being 
transmitted.) A second related question concerns the determination of 
standards to be adopted for the international exchange of stereophonic 
sound broadcasting programmes. 


3.5 TWO SOUND CHANNELS IN TELEVISION PROGRAMMES 
It is desirable to send two sound channels on television programmes in 
areas where several languages are spoken, or for international pro- 
gramme exchange. 

The system selected should not involve a significant increase in 
channel bandwidth nor lower the picture quality when a single trans- 
mitter sends two sound channels in a television programme. It is also 
necessary to determine the modifications that would have to be made to 
existing receivers to allow choice of either of the sound channels. A 
further consideration is the extent to which such systems could be used 
for stereophonic sound transmissions in television. 











Study Group XI—reLevision 


1 INTRODUCTION 

VARIOUS ATTEMPTS have been made from time to time to set out 
comprehensive terms of reference for Study Group XI but, as before, the 
terms of reference have been left simply as stated—just television. So 
far as the practical outcome of the IXth Plenary Assembly is concerned, 
relatively little progress was made on a number of the Questions. Even 
in matters of major interest, such as the unification of television 
standards, it was not possible to agree on a concerted line of action. 


2 TELEVISION RECORDING 
No contribution was made on this question (66) at Los Angeles. 


3 SINGLE VALUE OF SIGNAL-TO-NOISE RATIO FOR 
DIFFERENT TELEVISION SYSTEMS 
No contributions on these questions (117 and 166). 


4 COLOUR TELEVISION STANDARDS 
Most European Administrations have reported on the question (118) of 
the television standards they propose to adopt in Bands IV and V. Some 
administrations have indicated that they have not yet reached a final 
decision on this question, while others have stated that their decision 
would be dependent on the achievement of a common standard in 
Europe. Nevertheless, it would appear that considerable progress has 
been made towards the realization of a common channel spacing of 
8 Mc/s in Europe in Bands IV and V, and some progress towards the 
adoption of a common line (or vertical) definition standard of 625-lines 
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using either a 7 Mc/s channel with 5-5 Mc/s separation between vision 
and sound carriers, or an 8 Mc/s channel with 6-5 Mc/s separation. The 
possibility of using an 8 Mc/s channel bandwidth but retaining 5-5 Mc/s 
separation of vision and sound carrier was also discussed. Many adminis- 
trations have indicated that they would be prepared to adopt a colour 
sub-carrier of the order of 4-43 Mc/s for a 625-line colour television 
system. 








Table I 
SUGGESTED COLOUR TELEVISION STANDARDS 
Lines Separation between Separation Frequency 
Country per sound and between of colour 
picture vision carriers channels sub-carrier 
Austria 625 5°5 8 approx. 4°43 
Belgium 626 §°5 or 6°5 8 approx. 4°43 
Denmark 625 5°5 or 65 8 approx. 4°43 
Finland 625 6°5 8 approx. 4°43 
France (a) b/w 819 1Iels 13°15 _ 
(b) colour 625 at least 6-5 jor 8 ~ 
Italy 625 5°S j or 8 - 
Japan No conclusions 
Norway 6265 5°5 or 65 8 approx. 4°43 
Netherlands 625 5°52? 8 approx. 4°43 
Poland 625 6°5 8 ~ 
Federal German 
Republic 625 5°S 7 or 8 4°43 
United Kingdom - - 8 _ 
Sweden 625 §°5 or 6°5 7 or 8 approx. 4°43 
Switzerland - - _ _ 
Czechoslovakia 625 6°5 8 - 
U.S.S.R. 625 6°5 8 4°43 

















Arising from this question and more particularly the associated study 
programme (110) relating to ‘ Distortion of Television Signals Due to the 
Use of Vestigial-Sideband Transmission’, a recommendation was 
accepted recommending linear pre-correction at the transmitter to 
compensate for errors in the transmitted signal, and permitting the 
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introduction of correction to offset partially the distortion arising in the 
receiver (but only from zero to 1% maximum sideband frequency). 


§ RATIO OF THE WANTED TO THE UNWANTED SIGNAL 
IN TELEVISION 

A report was accepted setting out the protection which must be given 
against interfering signals both sound and vision. Since a complete 
answer to the question (119) has not yet been obtained, this informa- 
tion is presented as a report rather than a recommendation. The figures 
in the report are based on just tolerable interference and therefore these 
figures are the minimum that can be accepted in any situation. For inter- 
ference of just perceptible levels, a further 6 to 10 dB protection should 
be provided. The protection ratios apply to the input at the receiver, and 
consequently do not take into account any protection that may be 
derived from directional aerials. In certain cases it may be permissible to 
assume some protection from this source and allowance should be made 
accordingly. The protections which should be provided are set out in 
Table II and Fig.r. 

A minor modification was made to Study Programme 118 accepted at 
the Interim Meeting at Moscow in 1958, deleting reference to telecinema 
transmissions. 


6 EXCHANGE OF TELEVISION PROGRAMMES 
No contributions in answer to the question (120). 


7 TRANSMISSION OF MONOCHROME AND COLOUR TELEVISION 
SIGNALS OVER LONG DISTANCES 

This question (12) is a matter in which Study Group IX is also closely 

involved. As such it is dealt with by C.M.T.T, and a comprehensive 

report on the requirements is dealt with under Study Group IX. 


8 ASSESSMENT OF THE QUALITY OF TELEVISION PICTURES 
The study of objective methods of picture quality assessment is far from 
finalized ; as an interim measure, therefore, a report on this subject, in-~ 
corporating a bibliography of the relevant literature, was accepted. 
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9 RESOLVING POWER AND DIFFERENTIAL SENSITIVITY 
OF THE HUMAN EYE 
No contributions in response to the question (157). 


10 MONOCHROME TELEVISION STANDARDS 
In view of the substantial investment in equipment, particularly 
domestic receivers, unification of the many present standards used for 
monochrome television transmissions is unlikely to take place for some 
time to come. As a result, it was felt to be useful to prepare comparative 
tables on the systems at present in use. 


Table II 
RECOMMENDED RATIOS OF WANTED AND UNWANTED 
SIGNALS FOR TELEVISION SIGNALS 


Type of Interference Protection ratio 


1. Co-channel vision ; same line frequency 


(a) Carrier separation below 1ooc/s 454B 
(b) Carrier separation 2/3 line frequency 30dB 
(c) Carrier separation 4 line frequency 27dB 
2. Co-channel vision; different line frequency 
(a) Carrier separation below 1ooc/s 45dB 
(b) Carrier separation 2/3 line frequency undefined 
(c) Carrier separation 4 line frequency undefined 


3. Adjacent channel interference (vision interference 
from adjacent sound channel) 


(a) FM sound carrier —6dB 
(b) AM sound carrier odB 
4. Sound channel interference 
(a) Two FM signals 20dB 
(b) Two AM signals 
sub-sonic frequency difference 30dB 
sonic frequency difference 40dB 
ultra-sonic frequency difference 15dB 
(c) Wanted AM, unwanted FM 
No frequency difference 40dB 
25kc/s frequency difference 30dB 
sokc/s frequency difference 12dB 


(d) Wanted FM, unwanted AM 20dB 
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UNWANTED SIGNAL 
WITHIN VESTIGIAL 
SIDEBAND OF 

WANTED SIGNAL 


UNWANTED SIGNAL WITHIN FULL SIDEBAND 
OF WANTED SIGNAL 


dB 





30 


20 


PROTECTION RATIO IN dB 


10 9 8 7 6 5 4 3 2 ! 0 ! 2 
FREQUENCY DIFFERENCE BETWEEN WANTED AND UNWANTED SIGNAL CARRIERS 


3 Me/s 





Systems in which the frequency spacing of vision and 
adjacent-channel sound carriers is 2-85Mc/s. 
Systems in which the frequency spacing of vision and 


405 line system 
rn 525 or 625 line system 
ES er peers — 819 line system 





adjacent-channel sound carriers is 1-5Mc/s. 


Fig.t Protection Ratios Required by Vision Signal Against Unwanted Vision or Frequency- 
modulated Sound Signal 


Note 1. For an amplitude-modulated sound 
signal the protection ratios required are 
about 5dB higher. 

Note 2. The above curves do not take into 
consideration the actual response of the re- 
ceiver within the full sideband of the wanted 
signal; in this range the response is assumed 
to be odB with reference to the vision carrier. 
Any general departure from this should be 
noted in computing the effective protection 
ratio. 

Note 3. It follows, for receivers of the types 
used for the tests described in Warsaw Docs. 
Nos. 209 and 224, that in the vestigial side- 
band, the line marked ‘systems in which the 
frequency spacing of vision and adjacent- 
channel sound carriers is 2-85 Mc/s’ would be 


preferable to the actual dotted line for 
systems in which the frequency spacing of 
vision and adjacent-channel sound carrier is 
1-5 Mc/s. However, further experimental con- 
firmation including other types of receiver is 
necessary before a change of the curve could 
be recommended. 

Note 4. It should be noted that for inter- 
ference within the same channel and with a 
considerable frequency difference, an advan- 
tage can be obtained from the use of carrier 
offset, as mentioned in Moscow Docs. Nos. 
XI/5, 10 and 33. However, more thorough 
work will be required before specific figures 
can be given for the various television 
standards. 








Study Group XII— 


TROPICAL BROADCASTING 


1 INTRODUCTION 

THE PROBLEMS investigated by this Group are very similar to those of 
Study Group X, but special conditions and usages in tropical areas require 
separate studies and a change in emphasis of various parameters. 
Examples are the higher noise levels, the greater prevalence of local HF 
fixed and mobile services sharing the broadcasting channels, and the 
increasing use of reflected ray broadcast reception for primary service 
over relatively short distances from high angle transmitting aerials. 

Five questions and three related study programmes are being investi- 
gated by the Study Group but the nature of these studies is such that 
although a great deal of experimental data is being amassed and analysed 
as tropical broadcasting develops, no new Recommendations were 
approved at Los Angeles. 


2 SHORT DISTANCE HF BROADCASTING IN TROPICAL ZONES 
The question (102) covers a general investigation of transmitter powers 
and field-strengths necessary for an acceptable service and the effects of 
interference and noise. The work includes an experimental study of the 
minimum protection ratio necessary in the presence of various types of 
interference in shared HF frequencies. 

The work done to date was examined and the study programme was 
revised, particularly in the light of the new frequency tolerances recom- 
mended by Study Group I. 
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3 BEST METHOD OF CALCULATING THE FIELD-STRENGTH 
PRODUCED BY A TROPICAL BROADCASTING TRANSMITTER 
A great deal of theoretical and practical work has been done in answer 
to this question (154), and several important papers published give a 

basis for the calculations. 

An interim report was approved requesting administrations to con- 
tinue the studies, and in particular to test the methods of calculation 
given in a new British D.S.I.R Radio Research Special Report (No. 27). 


4 DETERMINATION OF NOISE LEVEL FOR TROPICAL 
BROADCASTING 
A Report giving an account of a method for both objective and sub- 
jective measurement of atmospheric noise made at New Delhi was 
adopted and the question (155) remains for further study. 


5 DESIGN OF TRANSMITTING AERIALS FOR TROPICAL 
BROADCASTING 
This question (156) involves a study of the siting of transmitting aerials 
in relation to the service area to be covered. Consideration of possible 
new or improved designs is included so that reception by reflection from 
the ionosphere could be concentrated as far as possible into the primary 
service area. 


6 FADING ALLOWANCES FOR TROPICAL BROADCASTING 
Since the fading characteristics of high angle reflected HF transmissions 
in tropical zones differ from those of long distance services, a detailed 
study is required so that they can be taken into account for planning 
tropical broadcasting services. A considerable amount of careful 
measurement and recording has been carried out in a number of tropical 
regions, and the fading curves have been statistically analysed, but a 
final interpretation is not yet available. An interim report was approved 
and the question (157) remains for further study. 











Study Group XIII—mosite services 


1 INTRODUCTION 

THE ACTIVITIES of this Study Group cover the technical problems of 

international significance to the mobile radio services. The recent work 

of the Group, culminating in the Plenary Session at Los Angeles, fell 
naturally into four categories : 

(a) The completion of two navigational questions on radar and DF 
respectively which originated at the time of the London sessions of 
C.C.I.R in 1953. 

(b) The clarification of four VHF communication problems, two of 
which stemmed from the more fundamental work on VHF standards 
completed at the previous C.C.I.R Plenary Assembly at Warsaw in 
1956. 

(c) The standardization of technical characteristics of SSB radio- 
telephony in the maritime mobile service. 

(d) The review of those C.C.I.R Recommendations pertaining to the 
Mobile Services which should be placed before the forthcoming 
Ordinary Administrative Radio Conference with a view to incorpora- 
tion in the Radio Regulations. 


2 MARINE IDENTIFICATION DEVICES 
This Question (158), which arose in an endeavour to provide some form 
of identification on a radar screen to indicate the position of a ship in 
communication with another ship or the shore, was terminated because 
no operating organization felt the need sufficiently to press for action. 


3 BEARING AND POSITION CLASSIFICATION FOR DIRECTION 
FINDING IN THE VHF (METRIC), HF (DECAMETRIC) 
AND THE 2Mc/s BANDS 
A Recommendation was formulated to achieve uniformity in the man- 
ner in which positions and fixes are given and at the same time to give an 
indication of the accuracy of the fix in an objective fashion. 
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Since there is always an element of uncertainty in DF measurements, 
the fixes are classified on the basis that there is only a 1 in 20 chance 
that the uncertainty is greater than that of the class quoted. The classes 


_ Class A Error not exceeding 2° © 


ClassB_ Error not exceeding 5° 
ClassC Error not exceeding 10° 
ClassD Error worse than Class C 
In the case of position indication by means of DF bearings, the posi- 
tion is defined as Class ‘N ’, where there is only a 1 in 20 chance that the 
error or uncertainty in nautical miles exceeds ‘N’. 
This fully deals with the matters under study and the question (159) 
is therefore terminated. 


4 DIRECTION-FINDING BY SHIPS IN THE 2 Mc/s BAND 

A new Question was tabled for study of the means which could be 
adopted to provide a direction finding facility in the 2 Mc/s band. Such a 
facility will be of particular value in enabling ships to go to the assistance 
of others notifying distress on 2 182 kc/s. At these frequencies the ship’s 
superstructure affects the accuracy of direction finding and as a result 
of this study it is hoped that a simple means can be found whereby a 
degree of direction finding or at least the ability to ‘home’ can be made 
available in this frequency band. 


5 SELECTIVE CALLING DEVICES FOR USE IN THE 
INTERNATIONAL VHF (METRIC) MARITIME MOBILE SERVICE 
It was accepted that for the fullest exploitation of maritime communica- 
tion on the VHF bands, a method of selective calling should be agreed on 
an international basis at the earliest possible moment. Although the Bell 
system is in widespread use and appears to have considerable merit, it 
was considered premature to standardize on this or any of the other 
systems already in operation pending further comparative tests. A list 
of desirable characteristics which a selective calling system should 
possess was prepared, and four systems described in documents sub- 
mitted by France, U.S.A, the Federal Republic of Germany and the 

Netherlands were selected for this further study. 
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6 SPURIOUS EMISSIONS FROM FREQUENCY-MODULATED 
VHF (METRIC) MARITIME EQUIPMENT 

The primary requirements for the introduction of maritime VHF com- 
munications on an internationally agreed basis were established at the 
VIlIth Plenary Assembly in Warsaw and following this, the Conference 
at The Hague established frequency allocations for Region 1. Experience 
since then has shown that certain performance characteristics require 
modification and a series of amendments were agreed setting out the 
modifications, as follows: 
(i) Spurious Emissions. A 2-5W limit for spurious emissions falling 
within the band of frequencies used by the maritime mobile service was 
agreed with the exception that products of modulation falling in nearby 
channels must be limited to 10 “W. (These figures should apply in the 
case of transmitters of up to 20W rating, and higher powered trans- 
mitters were allowed increase in proportion if this proves essential.) 
(ii) The recommendation on this subject (223) was amended to bring it 
into line with the figures provisionally adopted at The Hague Conference. 
The separation between send and receive frequencies was changed from 
4:5 to 4-6 Mc/s and the permitted level of harmonic radiation amended 
to 25 u.W. Spurious and out-of-band radiations were as mentioned above. 
This recommendation was not adopted unanimously; France, Belgium, 
Poland, Yugoslavia and Rumania reserved on it. 
(iii) A report on the manner on which spurious emissions may arise was 
accepted as a contribution to this question (161). 


7 TECHNICAL CHARACTERISTICS OF SINGLE-SIDEBAND 
AERONAUTICAL MOBILE AND MARITIME 
RADIO-TELEPHONE EQUIPMENTS 
There seems no doubt, for the maritime communication service, that the 
agreement reached on technical characteristics for SSB Mobile Radio- 
telephone equipments is one of the most significant international 
achievements of the past few years in this field. It had been hoped that 
this agreement would eventually apply to the aeronautical as well as to 
the maritime service, but recently it became evident, due to their ap- 
parently greater technical difficulties, that the air services were not yet 
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within sight of an agreed solution to their SSB problems. In view of this, 
and on the understanding that the aeronautical services would pursue 
the question within I.A.C.O, work was concentrated on the maritime ap- 
plication. The resulting recommendation incorporates all that is neces- 
sary to permit the general and progressive adoption of SSB operation in 
the long range HF field, and may also result in extensive, although some- 
what less general application of SSB working in the Intermediate- 
Frequency (sometimes known as MF) medium range RT service. 

For the HF service, operating in the bands 4Mc/s—23 Mc/s, the 
standards adopted (set out in Table I) permit a sufficient measure of 
compromise to ensure a smooth transition from contemporary engineer- 
ing standards to the more stringent requirements which are now becom- 
ing desirable. 








Table | 
Parameter Interim Long term 
Degree of carrier suppression 16-26 dB* 40 dB* 
Frequency tolerances 
(a) Shore station +2o0c/s +2o0c/s 
(b) Ship stations (Short term) +40c/s** +40c/s** 
(Long term, 2 and 4Mc/s 
band) +100c/s +100c/s 
(Long term, 8, 12, 16 and 
22Mc/s bands) +350Cc/s +100c/s 
Sideband to be used Upper Upper 
Audio baseband 300-2 700 300-2 700 
Channel separation 
(a) 4Mc/s band 3450C/s 3450C/s 
(b) 8Mc/s band 3 550C/s 3 550C/s 
(c) 12, 16 and 22 Mc/s bands 3 850Cc/s 3 850c/s 











* In the case of MF, and particularly 2182kc/s transmissions, provision for radiation of full 
carrier, permitting reception by DSB receivers, should be included. 
** Obtainable either by manual or other means. 


Most significant of these technical standards is frequency stability. 
Whereas the frequency stability of coast station transmitters and re- 
ceivers must conform to limits of +20C/s at all times, mobile equip- 
ment will have to achieve short-term stability figures (over a period of 
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approximately 15 mins.) of + 100C/s. The latter is also regarded as the 
eventual limit for the long-term stability of mobile equipments but, for 
an interim period, wider limits of +350c/s are permissible on the 
higher frequency bands, 8, 12, 16 and 22 Mc/s. These wider limits pre- 
suppose either the use of monitoring by technical operators or the pro- 
vision of automatic frequency control in the receivers used at coast 
stations; for the latter to be effective, pilot carrier signals of 16 dB to 
26 dB below peak envelope power will be required from the ships’ trans- 
mitters in the HF service. The recommendation proposes the adoption 
of completely-suppressed-carrier transmissions as soon as possible, but it 
will be apparent that this must be related to the introduction of the more 
stringent frequency stability referred to above. Where coast station re- 
ceivers are fitted with AFC systems of the ‘motor-operated’ type (or 
equivalent) it is possible that even in the interim period the necessity to 
transmit a pilot carrier from a ship can be limited to a brief setting-up 
period at the beginning of each transmission. 

At the ship’s receiver it is assumed that by a combination of good 
short-term stability and the use of a simple fine tuning arrangement (or 
speech clarifier), no AFC will be necessary. 

In the case of SSB services which may be introduced on the Inter- 
mediate Frequency band (1-6 Mc/s—3-7 Mc/s) the degree of frequency 
stability at present available will permit complete suppression of the 
carrier and omission of any AFC system. Any long-term variations of 
frequency can be readily brought within the overall range of + 40C¢/s, 
desirable for good speech quality by using a speech clarifier. 

A further important point included in the recommendation was that 
in order to facilitate a smooth transition between the present DSB and 
SSB operation, administrations operating shore stations should be pre- 
pared to accept traffic on either SSB or DSB. While no date was men- 
tioned it was obvious that this situation should be brought about as 
speedily as possible. 

This recommendation, against which reservations were entered by 
Russia and by Poland (they consider replanning of the frequency bands 
based on uniform 4kc/s spacing to be essential), terminates the study 
of Question 162. 
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8 CHARACTERISTICS OF EQUIPMENTS AND PRINCIPLES 
GOVERNING THE ALLOCATION OF CHANNELS IN THE VHF 
(METRIC) AND UHF (DECIMETRIC) LAND MOBILE SERVICES 

It is concluded that there was no call to standardize land mobile radio 
specifications in different countries, as the conditions could differ widely. 
Nevertheless, for information, the various specifications will be circu- 
lated within the C.C.LR. 


9 INTERFERENCE DUE TO INTERMODULATION PRODUCTS IN 

THE VHF (METRIC) MARITIME SERVICE 
This question (164) was accepted for study at The Hague Conference in 
1957 as experience had indicated that distortion due to intermodulation 
products was likely to prove serious in installations where a number of 
transmissions on uniformly spaced carriers took place simultaneously. 
The recommendation, completing the study, drew attention to this fact, 
which has been found by experience to give rise to considerable 
difficulties.’ 


10 OTHER MATTERS 

Two other matters not specifically related to individual questions were 

dealt with : 

(1) The recommendation (23) concerning the terms to be used in dis- 
tress was modified. The presently accepted terms are ‘MAYDAY’ for 
use in the case of emergency and ‘PAN’ in the case of urgency. 

(2) As an addition to Appendix 9 of the Radio Regulations, a recom- 
mendation was prepared on the method of reporting to be adopted for 
poor reception due to propagation condition. 
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Als Neuheit bringen wir tibersetzte Kurzberichte von allen Aufsdtzen in diesem Heft, da wir 


glauben, das dies bei vielen ausldndischen Lesern das Interesse an dieser Zeitschrift steigern wird. 


SEITE 3 
STANDPUNKTE 


Das C.C.LR ist ein beratendes Komitee, welches die 
Internationale Fernmelde-Union (1.T.U) in Funk- 
angelegenheiten berat. Ein grosser Teil der gelei- 
steten Arbeit ist Routineangelegenheit. Trotzdem ist 
diese Arbeit von grésster Wichtigkeit, da die Dis- 
kussionen eine internationale Einigung iiber tech- 
nische Verbesserungen schneller herbeifiihren als es 
sonst méglich ware. 

Das C.C.LR soll normalerweise auf dem Gebiet 
der fortschrittlichsten Anwendung des Funks 
beratend wirken. Aus diesem Grunde ist es nicht in 
allen Fallen vorteilhaft die Bedingung ‘nach C.C.L.R.- 
Empfehlungen’ anzuwenden. Dies gilt ganz beson- 
ders fiir das Gebiet der Richtfunkstrecken. Die 
C.C.I1.R..Empfehlungen beziehen sich auf die Ein- 
richtung von internationalen Verbindungen héch- 
ster Qualitat, die Verkehrswege iiber viele tausende 
von Kilometern liefern. Bei kiirzeren nationalen 
Linien stehen viel billigere Systeme mit verhalt- 
nismassig geringer Einbusse an_ Betriebseigen- 
schaften zur Verfiigung. 


SEITE 5 
DIE GESCHICHTE DES C.C.LR 
von J. A. Smale 


Im Anschluss an die internationale Konferenz fiir 
Funktelegraphie 1927 in Washington wurde die 
erste Sitzung des C.C.I.R im Jahre 1929 in Den Haag 
abgehalten. 200 Delegierte aus 50 Landern waren 
bei der ersten Sitzung anwesend. Im Gegensatz zu 
den bestehenden C.C.1.F und C.C.LT wurde keine 
Dauerorganisation ins Leben gerufen. Jede ein- 
ladende Verwaltung iibergab die Geschafte an die 
nachste. Dies blieb unverandert bis nach dem 
Kriege. 

Das C.C.I.R wurde zum Studium technischer aber 
nicht wissenschaftlicher Fragen gegriindet. Letztere 
sind hauptsichlich die Aufgabe der Internationalen 
Wissenschaftlichen Radio-Union (U.R.S.I). Bei der 
ersten Sitzung wurde eine Einigung in mehreren 
Angelegenheiten erzielt, darunter das Verfahren zur 
Berichterstattung iiber Frequenzen an das Berner 
Biiro der I.T.U, die Bezeichnungsweise fiir Ausgangs- 


leistung und Strahlungsleistung eines Senders, 
sowie die von Sendern fiir verschiedene Dienste 
bendtigte Bandbreite. Ausserdem kam eine Einigung 
iiber die Einteilung der Wellenbereiche und die 
Eignung bestimmter Frequenzen fiir verschiedene 
Reichweiten zustande. 

Die Frequenzstabilitat und die Messgenauigkeit 
wurden ebenfalls bei der ersten Sitzung besprochen, 
jedoch waren die empfohlenen Zahlenwerte 
dusserst gemassigt im Vergleich zu den zu jener Zeit 
erreichbaren Werten. Bei diesen und vielen anderen 
Empfehlungen fiir Verbesserungen haben berech- 
tigte Interessen immer eine grosse Rolle gespielt. 
Die Kosten fiir neue und verbesserte Geradte sind 
natiirlich eine wichtige Frage fiir jeden Beteiligten. 

Im Interesse, hauptsadchlich fiir den Flugfunk, 
wurde eine Empfehlung fiir die Begrenzung der 
Ausgangsleistung der europdischen Mittelwellen- 
Rundfunksender auf ungefahr 1ookW ausgearbeitet. 

Das schwierige Problem der wirkungsvollen Fre- 
quenzausnutzung und der Ausmerzung unwichtiger 
Sendungen wurde nur vorlaufig behandelt. Diesem 
Gebiet wurde spater sehr viel Arbeit gewidmet. 

Spatere Sitzungen des C.C.I.R fanden in Lissabon 
(1934), Bukarest (1937), Stockholm (1948), Genf 
(1951), London (1953), Warschau (1956) und Los 
Angeles (1959) statt. 

Wahrend der ersten beiden Sitzungen wurden 50 
Empfehlungen ausgearbeitet. Bei der dritten Sitzung 
in Lissabon wurden 25 hinzugefiigt, jedoch konnten 
31 der friiheren 50 fallen gelassen werden, wovon 20 
bei der Konferenz in Madrid im Jahre 1932 in 
Funkbestimmungen umgewandelt wurden und der 
Rest durch neue Empfehlungen ersetzt wurde. Re- 
visionen von Empfehlungen sind Aufgaben des 
C.C.LR und obwohl die urspriingliche Aufgabe in 
der Unterstiitzung bei der Verbesserung von Bestim- 
mungen selbst bestand, dienen die Empfehlungen 
doch viele Jahre lang als wertvolle Richtlinien, 
bevor sie in Bestimmungen iibergehen. 

Die Entscheidungen der Atlantic City Konferenz 
im Jahre 1947 haben die Arbeit des C.C.I.R in 
starkster Weise beeinflusst. W4ahrend der langen 
Zeit von elf Jahren, seit der Sitzung in Bukarest im 
Jahre 1937 und durch die enorme Entwicklung des 
Funkwesens in den Kriegsjahren, ergab sich ein 
vollkommen neuer Gesichtspunkt fiir Frequenzzu- 
teilungen. Die beschlossene Neuverteilung der Fre- 
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quenzen konnte nur dann zum Erfolg fiihren, wenn 
eine internationale Zustimmung fiir eine Reihe 
bereits bekannter technischer Verbesserungen be- 
standen hatte und das Problem einer wirtschaft- 
licheren Ausnutzung des Frequenzspektrums ernst- 
aft angefasst worden wire. 

Die Atlantic City Konferenz stellte nicht nur die 
Fragen, sondern leistete auch eine wirkungsvollere 
Hilfestellung zu deren Studium. Bei dieser Kon- 
ferenz wurde das C.C.I.R ermachtigt einen Direktor, 
einen stellvertretenden Direktor (speziell fiir Rund- 
funkangelegenheiten) und ein __ spezialisiertes 
Sekretariat zu ernennen. Eine solche Organisation 
wurde notwendig, weil die wichtigste Ermach- 
tigung darin bestand, dass internationale Studien- 
gruppen mit ernannten Vorsitzenden eingerichtet 
werden sollten, um die Arbeit des C.C.I.R zwischen 
den Plenarsitzungen weiterzufiihren. 

Bis zur Genfer Sitzung im Jahre 1951 hatte der 
internationale Austausch von Rundfunkpro- 
grammen solche Ausmasse angenommen, das 
C.C.LR sein Arbeitsgebiet durch die Einbeziehung 
von Normen fiir Tonaufzeichnungen erweiterte. 
Bis zur Londoner Sitzung im Jahre 1953 war der 
Austausch von Fernsehprogrammen zur Tatsache 
geworden und wurde deshalb in das Gebiet der 
Studien aufgenommen. Ein weiterer wichtiger Zu- 
satz war das Studium der Breitband-Richfunk- 
systeme, welche zu jener Zeit bereits einen inter- 
nationalen Charakter angenommen hatten. 

Vor der Warschauer Sitzung im Jahre 1956 war 
das Interesse an der Arbeit des C.C.I.R ausserge- 
wohnlich stark angewachsen und die Dokumenta- 
tion hatte derartige Ausmasse angenommen, dass 
ein Beschluss zu deren Einschrankung angenommen 
wurde. In Warschau wurden ungefahr 83 Empfeh- 
lungen ausgegeben. Als Vergleich mag angefiihrt 
werden, dass es in London 58 und in Genf 50 waren. 
Von den 83 bestanden 4o aus Revisionen friiherer 
Empfehlungen, der Rest war jedoch neu. Im Ver- 
gleich zu friiheren Sitzungen wurden mehr als die 
doppelte Anzahl von Berichten verdffentlicht. 


SEITE 12 
DIE IX VOLLVERSAMMLUNG DES C.C.1.R 
von A. J]. Wheeldon 


Seit der ersten C.C.I1.R.-Sitzung im Jahre 1929, die 
sich hauptsachlich mit Weitverkehrssystemen und 
Rundfunkangelegenheiten befasste, war die Arbeit 
so weit angewachsen, dass die Tatigkeit der Voll- 
versammlungen auf dem Gebiete des technischen 
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Fortschrittes auf die Erzielung einer Einigung in 
solchen Angelegenheiten beschrankt blieb, die 
vorher studiert wurden. National durchgefiihrte 
Studienprogramme werden durch Zwischensit- 
zungen der Studiengruppen auf internationaler 
Basis erganzt, um den Weg fiir die Vollversamm- 
lungen zu ebnen. Verschiedene Gruppen trafen sich 
auf diese Weise in Genf und Moskau im Jahre 1958. 

Das ins einzelne gehende Ergebnis der Kon- 
ferenz von Los Angeles wird vom Standpunkt der 
einzelnen Studiengruppen aus betrachtet. Anstatt 
den Versuch zu unternehmen, eine zusammen- 
fassende Auslegung der Einzelarbeiten jeder Gruppe 
zu geben, erscheint es angebrachter, an dieser Stelle 
die bemerkenswerten Vorziige in der Arbeit der 
Vollversammlung als Ganzes zu betrachten. 

Die Haupttatigkeit der Studiengruppe I bestand 
darin, durch Erhéhung der Frequenzstabilitat und 
durch Vermeidung unniitzer Ausstrahlungen die 
Ausnutzung des Frequenzspektrums weiter zu 
verbessern. 

Die Tatigkeit der Studiengruppe II wurde von den 
Problemen des Rundfunkempfanges massgebend 
beeinflusst. Viele der fiir den kommerziellen 
Verkehr benutzten Empfanger sind jetzt so gut, dass 
durch eine Normung der Empfangereigenschaften 
allein nur noch wenig Fortschritt erreichbar ist. 

Auf dem Gebiete der Telegraphie liegt vielleicht 
das Hauptgewicht der Arbeit bei der automatischen 
Fehlerkorrektur auf Kurzwellen-Telegraphieverbin- 
dungen. Die britischen Vorschlage zur Sicherstellung 
einer eindeutigen Phasenbeziehung unter allen 
Betriebsbedingungen wurden auf Grund von prak- 
tischen Betriebserfahrungen abgefasst. Die Erforder- 
nisse wurden nicht in eine formelle Empfehlung 
aufgenommen, obwohl man der Meinung war, dass 
deren Annahme kaum zu umgehen sein wird. Sie 
wurden aber in einen getrennten Bericht aufgenom- 
men. 

Eine Anzahl anderer Angelegenheiten, welche die 
Studiengruppen I and II und ebenfalls IV, V und VI 
betreffen, wurden von der Studiengruppe III behan- 
delt. Darunter befand sich auch die auf lange Sicht 
vorgesehene Abschaffung der gegenwartigen Praxis, 
bei der die Lage der Betriebsmodulation oberhalb 
und unterhalb von 10oMHz umgekehrt ist. Daraus 
ergab sich beim Vielkanalbetrieb auf Kurzwellen- 
systemen eine endlose Verwirrung. Diese 
Abschaffung wiirde die Probleme der Phasenlage 
und Linienfiihrung besonders im Falle von auto- 
matischer Schnelltelegraphie vereinfachen. 

Weitere Fortschritte wurden von den drei 
Studiengruppen fiir Wellenausbreitung  erzielt. 
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Einige stellten Berichte zusammen, die von beson- 
derem Wert fiir den Nichtspezialisten sind. Einzeln 
beschriebene Verbesserungen und der Ubergang zu 
einem Programm von Normalfrequenzen und Zeit- 
signalen wurden vorgeschlagen. Ausserdem sollen 
eine Anzahl Langwellensendungen héchster Ge- 
nauigkeit eingerichet werden, wobei wahrschein- 
lich bestehende Senderanlagen mit verbesserten 
Steuersendern benutzt werden kénnen. 

Zweifellos ist die Studiengruppe IX in Los Angeles 
besonders hervorgetreten. Ein enormes Arbeits- 
programm wurde bewédltigt und das Ergebnis war 
eine Rationalisierung von praktisch allen Faktoren, 
die bei der Einrichtung internationaler Richtfunk- 
strecken eine Rolle spielen. Solche Normen sind von 
grosser Wichtigkeit nicht nur damit internationale 
Verbindungen in grdésseren Netzen hergestellt 
werden k6nnen, sondern auch weil sie dazu geeignet 
sind, den genormten Gerdten ein sehr grosses An- 
wendungsgebiet zu geben. 

Die sich mit Rundfunkfragen befassenden 
Studiengruppen (X, XI und XII) haben keine 
grossen Fortschritte zu verzeichnen und auf dem 
Wege zu konkreten Empfehlungen wurde verhilt- 
nism4ssig wenig erreicht. Im Hinblick auf die grosse 
Kapitalanlage in Heimempfangern sind die Probleme 
nur sehr schwer anzufassen und der Fortschritt in 
der Normung muss in diesem spaten Stadium 
naturgemadss langsam sein. Die mit einer Normung 
verbundenen Vorteile sind jedoch offensichtlich und 
es besteht der allgemeine Wunsch zu diesem Ziel zu 
gelangen, vor allen Dingen auf dem Gebiet des 
Farbfernsehens in Europa. 

Auf dem Gebiete des Seefunks, welches von der 
Studiengruppe XIII behandelt wird, ist eine inter- 
nationale Ubereinkunft der Wegbereiter fiir eine 
ausgedehnte Entwicklung. Der in Warschau erzielte 
Erfolg bei der Einigung iiber die Normen fiir 
Seefunk im U.K.W.—Bereich wurde in Los Angeles 
durch eine Ubereinkunft fortgesetzt, mit der die 
Einseitenbandtechnik ordnungsgemass angenom- 
men wurde. Diese Technik wurde seit vielen Jahren 
mit Erfolg auf festen Kurzwellenverbindungen 
angewendet. 


Im Laufe der Jahre hat sich das Hauptaugenmerk 
der Arbeit des C.C.LR verlagert und zwar dadurch, 
dass neue Anwendungsgebiete des Funkwesens 
eingefiihrt wurden und andere an Bedeutung ver- 
loren. Kiinstliche Satelliten entstanden in der Zeit 
seit der Warschauer Vollversammlung im Jahre 
1956 und ihre Existenz stellt Probleme ganz anderer 
Art dar als die friiheren Probleme des beweglichen 
Verkehrs auf der Erde allein. Eilige Entwicklungs- 
studien sind notwendig, wenn Weltraumverbin- 
dungen in geordneten VerhAltnissen ablaufen sollen. 
Das C.C.LR sollte die I.T.U sowie die periodischen 
Funkverwaltungskonferenzen iiber die Schritte 
beraten, welche zur Sicherung einer ordnungs- 
miassigen Entwicklung des Funkverkehrs auf diesem 
neuen Gebiet wiinschenswert waren. Gleichzeitig 
zeigte sich, dass die Grenzlinie zwischen Bodenwelle 
und tropospharischer Ausbreitung mehr und mehr 
kiinstliche Bedeutung erlangte. Demzufolge wurden 
die bestehenden Studiengruppen IV und V zu einer 
einzigen Studiengruppe V  zusammengefasst, 
welche sich mit allen Fragen der Ausbreitung 
befassen soll, einschliesslich der Effekte durch die 
Erde und die Troposphare. Der zu griindenden 
Studiengruppe fiir Fragen des Weltraum-Funk- 
verkehrs wurde deshalb die freiwerdende Nummer 
IV zugeteilt. 

Ein Bericht iiber die Vollversammlung in Los 
Angeles ware unvollstandig, wenn man nicht die 
immer wirkungsvollere internationale Zusammen- 
arbeit auf technischer Ebene erwdhnen wiirde. Wie 
gross auch die politischen Schwierigkeiten sein 
mégen—wenn es sich um technische Angelegen- 
heiten handelt, die die Betriebsweise und die 
Normung betreffen, dann besteht zweifellos eine 
immer besser werdende Zusammenarbeit zwischen 
den westlichen und éstlichen Nationen. Wo diese 
Zusammenarbeit nicht reibungslos ist (bei einer 
Anzahl von Gelegenheiten haben Vertreter der 
Ostblockstaaten Sonderanspriiche angemeldet) 
wurde doch erstaunlich wenig Zeit bei Verfahrens- 
angelegenheiten verloren und eine Menge gute 
Arbeit wurde unter voller Mitwirkung und Teil- 
nahme der osteuropdischen Lander geleistet. 
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Como rasgo nuevo, publicamos resimenes en espanol de los articulos que aparecen en esta 


edicién, en la esperanza de que merecerdn el interés de muchos lectores en ultramar. 


PAGINA 3 
PUNTOS DE VISTA 


La C.C.I.R es un comité consultivo que aconseja a 
la Unidén Internacional de Telecomunicaciones 
(1.T.U) en materia de radio. Mucha de la obra que 
se realiza es de naturaleza rutinaria, pero no 
obstante ello el trabajo es sumamente importante 
ya que las discusiones permiten lograr acuerdo 
internacional sobre mejoras técnicas mucho mas 
rapidamente asi que de otra manera. 

La C.C.I.R normalmente debe aconsejar sobre las 
aplicaciones mas adelantadas en radio, y por ello no 
siempre es ventajoso especificar en todos los casos 
‘de acuerdo a las recomendaciones de la C.C.1L.R’. 
Esto vale especialmente en lo referente a los sis- 
temas de re-transmisién de radio; las recomenda- 
ciones de la C.C.I.R se formulan con el propédsito de 
establecer sistemas de muy alta calidad aptos para 
conexién internacional, proporcionando circuitos 
de muchos millares de kilémetros de largo total. 
Donde se trata de sistemas nacionales mas cortos, 
es posible suministrar sistemas mucho mas econo- 
micos con relativamente pocas relajaciones de las 
normas rendimiento. 


PAGINA 5 


HISTORIA DE LA C.C.LR 


La primer asamblea de la C.C.I.R tuvo lugar en La 
Haya en 1929, luego de la Conferencia Inter- 
nacional Radiotelegrafica de Washington en 1927, y 
concurrieron 200 delegados de 50 naciones a la 
primer asamblea. Diversamente de las actuales 
C.C.LR y C.C.LT, en aquel entonces no se esta- 
bleci6 una organizacién permanente, y cada 
administracion convocatoria delegaba a la siguiente. 
Esto no cambié hasta después de la guerra. 

La C.C.I.R fué formada para estudiar problemas 
técnicos pero no cientificos; éstos eran mayormente 
incumbencia de la Unién Cientiffica Internacional de 
Radio (U.R.S.I). Sin embargo, la primer asamblea 
acordé varios asuntos, inclusos el procedimiento 
para notificar frecuencias a la Oficina de Berna de 
la I.T.U, la forma de expresar la potencia, y la 
potencia de radiacién, de los transmisores, y la 
amplitud de banda ocupada por los transmisores 


para servicios diversos. También se logré acuerdo 
sobre la clasificacién de las ondas y la conveniencia 
de frecuencias para diferentes distancias. 

En la primer asamblea también se discutieron la 
estabilidad de frecuencia y la exactitud en su 
medicién, pero las cifras aconsejadas eran muy 
modestas por comparacién con las que ya se podfan 
lograr en esa época. En ésto, y en casi todas las 
demas recomendaciones tendientes a mejoras, los 
intereses comprometidos han tenido siempre una 
fuerte inuflencia. El costo de equipos nuevos y 
mejorados es, desde luego, factor importante para 
muchos. 

A beneficio principalmente del servicio aero- 
nautico, se hizo una recomendacidn de limitar la 
potencia de las difusoras de onda media a unos 
100kW en la zona europea. 

Se tocéd muy someramente el dificil asunto de la 
utilizacién eficiente de las frecuencias y la elimina- 
cién de las transmisiones no esenciales, asunto que 
ha sido objecto posteriormente de muchas pre- 
ocupaciones. 

Las asambleas subsiguientes de la C.C.I.R tuvieron 
lugar en Lisboa (1934), Bucarest (1937), Estocolmo 
(1948), Ginebra (1951), Londres (1953), Varsovia 
(1956) y Los Angeles (1959). 

Las dos primeras asambleas produjeron 50 
Recomendaciones. La tercer asamblea en Lisboa 
afiadié 25 pero pudo eliminar 31 de las 50 anteriores, 
unas 20 de las cuales se incorporaron a los Regla- 
mentos de Radio con la Conferencia de Madrid de 
1932 y el resto fué reemplazado por nuevas 
recomendaciones. Esta revisidn de las Recomenda- 
ciones es una de las caracteristicas de la obra de la 
C.C.L.R y pese a que el propdésito inicial era de 
ayudar a perfeccionar los Reglamentos mismos, las 
Recomendaciones sirven como valiosa gufa durante 
muchos afios antes de llegarse a cristalizar en forma 
de reglamentos. 

Las decisiones de la Conferencia de Atlantic City 
en 1947 cambiaron profundamente la forma de la 
C.C.I.R. Debido al lapso de once afios desde la 
asamblea de Bucarest en 1937, y al enorme desa- 
rrollo de la radio durante los afios de la guerra, habia 
un criterio completamente nuevo acerca de la dis- 
tribucién de frecuencias, y podfa efectuarse la re- 
distribucién de frecuencias resultante unicamente 
si se consegufa acuerdo internacional sobre una 
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cantidad de mejoras técnicas ya conocidas, y si se 
hacia frente decididamente al problema de la 
utilizaci6n mucho mas econdémica del espectro de 
frecuencias. 

La Conferencia de Atlantic City no sdlo planted 
los problemas sino que hizo lugar a medios més 
eficaces de estudiarlos. Autoriz6 a la C.CI.R a 
nombrar un Director, un Vice Director (especialista 
en difusién) y una Secretaria especializada. Tal 
organizacién resultaba indispensable porque la 
autorizacién mas importante consisti6 en el 
establecimiento de Grupos de Estudio internaciona- 
les con directores nominados para llevar adelante 
las tareas de la C.C.I.R entre sesiones plenarias. 

Al tiempo de la asamblea de Ginebra en 1951 el 
desarrollo del intercambio internacional de pro- 
gramas de difusién era tal que la C.C.I.R amplié su 
programa de manera de inclufr normas para 
grabacién del sonido. A la altura de la asamblea de 
Londres en 1953 el intercambio de programas de 
televisidn era ya un hecho establecido y se lo 
incluy6 en los temas de estudio. Otro agregado 
importante fué el estudio de los sistemas de re- 
transmisién de radio en banda ancha, que por aquel 
entonces habfa asumido caracteristicas interna- 
cionales. 

Con la llegada de la Asamblea de Varsovia en 
1956 el interés demostrado por la obra de la C.C.I.R 
habfa crecido notablemente, y la documentacién 
habia alcanzado proporciones tales que se aprobé 
una resolucién para reducirla. Se hicieron unas 83 
recomendaciones en Varsovia, comparadas con 58 
en Londres y 50 en Ginebra. De aquellas unas 40 
eran revisiones de recomendaciones anteriores pero 
las demas eran nuevas. Se emitié mas del doble de 
la cantidad de informes que en asambleas ante- 
riores. 


PAGINA 12 


IXa ASAMBLEA PLENARIA DE LA C.C.LR 


A partir de la primer asamblea en el afio 1929, 
dedicada principalmente a sistemas de comunica- 
ciones a larga distancia y a la difusién, la tarea de 
la C.C.I.R ha ido amplidndose hasta un grado tal que 
las posibilidades del progreso técnico fundamental 
en las asambleas est4n limitades al alcance de 
acuerdos sobre asuntos previamente estudiados. Los 
programas de estudio en escala nacional son su- 
plementados por reuniones intermedias de los 


Grupos de Estudio en escala internacional a fin de 
hacer camino para las Asambleas Plenarias totales. 
Varios Grupos se han reunido de esta manera, en 
Ginebra y en Mosci, en el afio 1958. 

El resultado detallado de la conferencia de Los 
Angeles es revistada en los términos de cada Grupo 
de Estudio. En lugar de tratar de traducir sumaria- 
mente aqui el trabajo detallado de cada grupo, nos 
parece mds apropiado tocar en las caracterfsticas 
que se destacan de la tarea de la Asamblea en 
conjunto. 

La tarea principal del Grupo de Estudio I era la 
de mejorar ain mas la utilizaciédn del espectro, 
mejorando para ello las estabilidades de frecuencia 
y reduciendo las radiaciones pardsitas. 

Las actividades del Grupo de Estudio II fueron 
dominadas por problemas referentes a receptores 
familiares; muchos de los receptores empleados en 
servicios comerciales son tan buenos que es poca 
la mejora que podria lograrse mediante la normali- 
zacién de las _ caracteristicas de recepcién 
puramente. 

En el campo telegrafico talvéz la terea mas 
localizada es la que concierne la correccién auto- 
matica de errores en los circuitos telegrdficos de alta 
frecuencia. Las propuestas del Reino Unido ten- 
dientes a asegurar el claro fasaje del trafico en todas 
las condiciones de trabajo fueron formuladas en 
base a experiencia conseguida en condiciones de 
operacién. Dichos requisitos no se incorporaron a 
una recomendacién formal, aunque se reconocié 
que muy probablemente resultardn inevitables, pero 
en cambio se los incluyé por separado en un 
informe. 

Una cantidad de otros asuntos que afectan a los 
Grupos de Estudio I y II, y ademas IV, V y VI, 
fueron tratados por III. Entre ellos se hallaba la 
eliminacién, a largo plazo, de la prdctica corriente 
consistente en invertir el sentido de la modulacién 
del trdfico por sobre y debajo de los 10Mc/s. Ello 
dd lugar a interminable confusiédn cuando se lleva 
trafico multicanal en un sistema de AF, y su elimina- 
cién simplificarfa los problemas relativos al fasaje y 
las rutas, especialmente en circuitos automaticos de 
alta velocidad. 

Tres Grupos de Estudio de Propagacidén hicieron 
firme progreso. Algunos de ellos compilaron in- 
formes de especial valor para el no especialista. Se 
propusieron la mejora detallada y el cambio al 
programa de frecuencia norma y seifial horaria, y se 
tomardn medidas para establecer una serie de trans- 
misiones de baja frecuencia y muy elevada pre- 
cisién, usando probablemente transmisores actuales 
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con equipos excitadores mejorados. 

El Grupo de Estudio IX fué indudablemente el 
que se llevé los laureles en Los Angeles. Se encaré 
un enorme programa de tareas y el resultado ha 
sido la racionalizacién de prdcticamente todos los 
factores necesarios para la construccién de redes 
internacionales de re-transmisi6n de radiocomuni- 
caciones. Tales normas son importantes para los 
sistemas mas grandes no sdlo para permitir la 
conexién internacional, sino porque tienden a dar 
origen a equipos normalizados de muy amplia 
aplicacién. 

Los Grupos de Estudio interesados en la Difusién 
(X. XI y XII), no progresaron mucho, y en materia 
de recomendaciones concretas se logréd compara- 
tivamente poco. Los problemas son bastante duros 
de resolver dado que involucran una gran inversién 
en receptores familiares, y el progreso hacia la 
normalizacién en esta epoca tardia es necesaria- 
mente lento. Ello no obstante, son evidentes las 
ventajas de la normalizacién, y se aspira mucho a 
lograrla, especialmente en el campo de la televisién 
en colores en Europa. 

En el campo mariftimo, correspondiente al Grupo 
de Estudio XIII, el acuerdo internacional es pre- 
cursor esencial a un desarrollo general, y el éxito 
en Varsovia al acordarse las normas para comuni- 
caciones mar{itimas en las bandas de M.A.F fué 
seguido por un acuerdo en Los Angeles que 
permitird la adopcién ordenada de las técnicas de 
B.L.I, empleadas exitosamente durante muchos afios 
en los servicios de comunicaciones fijas en AF. 

Con el curso de los afios han habido cambios de 
énfasis en ciertos aspectos de la tarea de la C.C.1LR 
a medida que nacen nuevas aplicaciones de radio y 
mientras otras anteriores decrecen en importancia. 
Han venido a la luz los satélites artificiales durante 
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el perfodo transcurrido desde la Asamblea de 
Varsovia en 1956, y su existencia da origen a 
problemas de una naturaleza muy diferente a 
aquellos problemas anteriores, simplemente te- 
rrestres; se hace necesario el estudio urgente del 
desarrollo si las comunicaciones por el espacio han 
de efectuarse de manera ordenada. La C.C.LR 
deberfa aconsejar a la I.T.U y a las Radio Con- 
ferencias Administrativas periddicas sobre las 
medidas deseadas a fin de asegurarse un desarrollo 
correcto de las comunicaciones en este nuevo 
medio. Al mismo tiempo resultaba evidente que la 
linea que separa las ondas terrestres de la propaga- 
cién troposférica iba haciéndose siempre mas 
artificial. Por ello los entonces actuales Grupos de 
Estudio IV y V fueron asimilados a un sdédlo Grupo 
de Estudio V, que trata todas las formas de propaga- 
cién donde se incluyen los efectos de la tierra y la 
troposfera. El Grupo de Estudio a formarse con el 
fin de considerar cuestiones relativas a las comuni- 
caciones especiales recibid, en consecuencia, el 
numero vacante IV. 

No serfa completo un informe sobre la Asamblea 
de Los Angeles si hiciera caso omiso de la coopera- 
cién internacional siempre creciente que se esta 
logrando en el nivel técnico. Sean las que fueren 
las dificultades existentes en esferas mas generales, 
al tratarse asuntos técnicos que afectan al modo y 
las normas de operacién, no cabe duda de que va 
siempre en aumento la cooperaciédn entre las 
naciones Occidentales y Orientales. Aunque esta 
cooperacién no es total (hay varios casos en que 
las naciones del block oriental formularon 
reservas), eS sorprendentemente poco el tiempo 
que se ocupa en materia de procedimientos y se 
logré6 mucha obra buena con la completa ayuda y 
participacién de las naciones del este de Europa. 
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The world’s first high power 
wideband distributed amplifier 
revolutionizes H.F. transmission 


The HS 113 distributed 
amplifier, using travelling 
wave techniques, represents 
a real break through in 


amplifier design 


@ No tuning 
@ Any input between 2 and 24 Mc/s 


@ Telegraphy or telephony without 
change 


@ 1 kW CW or PEP 


@ Traffic failure virtually impossible 
— achieved by novel mechanical 
design and valve circuitry 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
SURVEYED + PLANNED - INSTALLED - MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
Mic 
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MARCONI 


WORLD LEADERS IN ALL 
TRAVELLING WAVE TUBE SYSTEMS 


The new HM 500 SHF F.M. wideband 
radio link equipment, employing 


travelling-wave tubes, represents 
an advance in SHF point-to-point 
communication techniques. 





Meets CCIR requirements 
Carries 600 or more telephone channels or 


Carries colour or black and white television 
and sound 


Allows for channel dropping or insertion at repeaters 
without affecting through traffic 


Highly reliable through simple design concept 


+ + + + +H 


Compact and easily maintained 


4 A RC wal COMPLETE COMMUNICATION SYSTEMS 
SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 





S 








POINT TO POINT TELECOMMUNICATIONS - 


OCTOBER 1959 


Ill 








IV POINT TO POINT TELECOMMUNICATIONS - OCTOBER 1959 
























For 
simplicity 
and speed 
in mast 
erection 


The BICC Unit Radio 
Mast is made up from identi- 
cal 10 foot sections. Designed 
to meet the demand for an in- 
expensive, light, transportable 
aerial supporting structure, it 
is already in use in 25 countries. 





Sections are supplied from stock complete with 
stay ropes, anchors and accessories ready for 
immediate erection. 

These Unit Masts can be built to a maximum 
height of 150feet at which they will carry a1,000lb. 
head load and withstand a 100 m.p.h. wind. 

An added advantage : BICC Unit Radio Masts 
are easily erected by unskilled labour with a 
minimum of supervision. 

For full details of construction, erection and price, see 
our Publication No. 8, available on request. 


BO 


as supplied to 
Marconi’s Wireless Telegraph Company Ltd. 





British Insulated Callender’s Construction Company Ltd. 30 Leicester Square, London, W.C.2 
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introduces— 


Transmission Equipment 
type C.M. 


The carrier Equipment of the future 























Illustrated is a rackside of telephone 
channelling equipment for cable or radio systems 


The first with all the following advantages :— 
% Completely transistorised 
% C.C.I.T.T. performance 


% 72 channels on rackside of 


conventional dimensions 





% Modern Components in a modern setting 


% Power consumption reduced by 85% 


MODERN 
MODERN COMPONENTS MODERN CIRCUITRY MECHANICAL DESIGN 








a 
a 
268 






















































VI POINT TO POINT TELECOMMUNICATIONS - OCTOBER 1959 





| TROPOSPHERIC SCATTER 





Tropospheric Scatter phenomena were first observed by 
Guglielmo Marconi in 1932 and today Marconi’s 
offer completely engineered tropospheric scatter systems 


in the frequency range 700 —1000 Mc/s. 










10 kW UHF Tropospheric 
Scatter Transmitter 

Type HS. 313 with middle 
bay open showing 

10 kW Klystron 














e 





POINT TO POINT TELECOMMUNICATIONS - OCTOBER 1959 VII 




























SYSTEMS 





@ The fully proved Marconi 
transmitters range in power 
from 500 watts to 10 kw. 

@ Double or quadruple div- 
ersity receivers can be used. 
The normal arrangement is 
for a quadruple diversity re- 
ceiver to be associated with 
two transmitters carrying the 
same modulation, operating 
on two slightly different fre- 
quencies. 

@ The standard aerial system 
comprises a 30’ dish com- 
mon to transmitter and re- 
ceiver which is mounted ona 
steel tripod. 60’ dishes are 
available where the increased 
gain justifies the additional 
cost. 








M A RC oO Ni j COMPLETE COMMUNICATION SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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FOR CHECKING 
$.S.B. QUALITY 


H.F. 
SPECTRUM ANALYSER 
Type OA 1094 


The Marconi OA 1094 Analyser gives an 
immediate panoramic display of the frequency 
spectra of signals in the band 3 to 30 Mc/s. 
It brings speed and convenience to the align- 
ment of s.s.b. communication transmitters and 
drive units. Intermodulation distortion, hum 
level and carrier compression, the bandwidth 
of f.s.k. and on/off keyed signals — these can 
all be evaluated directly from the c.r.t. 
screen with its calibrated graticule. A crystal- The Spectrum Analyser Type OA 1094 was 
controlled first local oscillator ensures a drift- — ane teneopes by — o_o Post 
free display at sweep widths as low as 100c/s. _ Instruments Ltd. under G.P.O. authority, 
Highly-selective if. crystal filters provide Other instruments of interest to communication 
sharp discrimination between components as réwhure “Test Cow for HF. Point-to. Point 
little as 50 c/s apart. Communication”. 
ABRIDGED SPECIFICATION 

FREQUENCY RANGE: 3 to 30 Mc/s in 9 banJs with separate 3.1-Mc/s fixed-frequency 
input. SWEEP WIDTH: Continuously variable up to 30 kc/s. SWEEP DURATION: 0.1 to 
30 sec in 6 steps. AMPLITUDE MEASUREMENT RANGE: 0 to -30 dB and -30 to -60 dB 
relative to reference signal. 1.F. BANDWIDTHS: 6, 30, and 150 c/s. c.R.T.: 6-inch dia- 
meter with long-persistence phosphor. 





AM & FM SIGNAL GENERATORS + AUDIO & VIDEO 


i] ARCO wi OSCILLATORS + VALVE VOLTMETERS + POWER 
METERS - Q METERS + BRIDGES - WAVE 
ANALYSERS « FREQUENCY STANDARDS « WAVEME TERS 


INSTRUMENTS _ tctewsion ann rapar Test EQUIPMENT + AND 


SPECIAL TYPES FOR THE ARMED FORCES 


MARCONI! INSTRUMENTS LTD., ST. ALBANS, HERTFORDSHIRE. Tel: ST. ALBANS 5616! 
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234 
Midlands : Marconi House, 24, The Parade, Leamington Spa. Tel: 1408 
North: 23-25 Station Square, Harrogate. Tel: 67455 
WORLD-WIDE REPRESENTATION 




















